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1 Unit Objectives : 


By the end of this unit, student should be able to : 
* recognize the concept of the Cartesian product of two finite sets. 


* represent the Cartesian product of two finite sets by the arrow 
diagram and the graphical (Cartesian) diagram. 


* recognize the concept of the Cartesian product of two infinite sets. 
* find the Cartesian product of two intervals. 

* recognize the concept of the relation from a set to another one. 

* recognize whether the relation is a function or not. 


* represent the function by the arrow diagram and the graphical 
(Cartesian) diagram. 


* recognize the domain , the codomain and the range of the function. 


* express the function symbolically. 

* search the degree of the polynomial function. 

* represent the linear function graphically. 

* recognize the constant function and represent it graphically. 
* represent graphically the quadratic function. 

* find the vertex of the curve of the quadratic function. 


* find the maximum or the minimum value of the quadratic function. 


* find the equation of the axis of symmetry of the quadratic function. 


In this lesson » we shall know the concept of the Cartesian product and how to find it and how 
to represent it graphically. 

Before dealing with this subject » we shall remember together what we had studied about the 
ordered pair. 


(a, b) is called an ordered pair 
ais called the first projection 
bis called the second projection 


and the ordered pair (а » b) could be represented | (arb) 


by a point as shown in the opposite figure. 1 


*Ifazb » then (а »b) z(b а) 
le: (2 53) #(3 »2) 
and when representing them graphically 


as shown in the opposite figure » we find 


that they are represented by two different points. 
* The ordered pair is not a set. i.e. (а,Ь) = {а > b} 


~] 


Lesson Опе 


* (а › a) is an ordered pair › while in the sets ; we don’t write {a >a} » but we write 
{a} without repeating the element a 


* There is an empty set of elements and denoted by the symbol Ø ; but there is not 
an empty ordered pair. 


і The equality of two ordered pairs 


If (a»b) -(X»y)sthena2 X » b=y 


For example: 


*If (ab) = (3 4) »thena-3 › 
*If(X2)=(-5 3y) »thenX=-5 › y=2 


b=-4 


Example [1| Choose the correct answer from the given ones : 
11058) - (5 y ) > then [y = 


Solution 


(29-4 (b)4 (с)8 (d) 64 
2 If (32, X+ y) = (у? > 2) s then X 2 
(а) 0 (2 (c) 4 (d) 5 
3 If QX^! ,-3) 2 (0 >y) » then 2 X -y = 
(2-3 (b)-1 (c)3 (4) 5 
4 If(X?-154) = (48 2 y) then Xy =- 
(9-7 (57 (с) 14 (4) 14 
1 (b) The reason : - (3 ‚8)=(3 ty) oy =8 
л у=82=64 уу =үва=4 


2 (а) The reason: -. 


3 (d) The reason 


4 (d) The reason : 


(32,Х+у)=(у?›2) 


лу?=32 2. у =2 «because 25 = 32» 
»>X+y=2substitutingbyy=2 ..Х+2=2 


2 X=0 
zw 0Х-1,-3)=(1,у) 

;2*-121 ,then x- 120 

2 2X-y=2x1-(3)=24+3=5 
0002-1 54) =(48 ,2у) 

= Х?=49 

2 Х=+149=+7 ,2у=4 
Ху=*7х2=+14 


„у=—3 
X21 
2х2_1=48 
"I 
-у= 5 =2, 


UNIT 
[Y 


1 Find the values of X and y in each of the following : 


Final answers 
oftry 
Mx+1sy3=G 59) Ды 
are at the 
(2) 0х2 -5 ,8) =(3 s3y-7) lesson aaach 
(3)(Х-—2 ›2 у) -(y A64) ear answer, 


|| The Cartesian product of two finite sets 


For any two finite and non empty sets X and Y , we get : 


The Cartesian product of the set X by the set Y and it is denoted by | X x Y 

is the set of all ordered pairs whose first projection of each of them belongs to X 
and the second projection of each of them belongs to Y 
ie.XxY-((a;5:a€Xx,bev) 


For example : 
 @ҥх={1,2} ‚ v2 [55758] s then: 


XxY 


* We can represent X x Y by two ways as follows : 


1* way : The arrow diagram 2" way : The graphical (Cartesian) diagram 


Second projection 


First projection 
Where we draw an arrow going from Where the elements of the set X are represented 
each element representing the first horizontally and the elements of the set Y 


projection (the elements of the set X) are represented vertically and the points of 
to each element representing the second: intersection of the horizontal and vertical lines 
projection (the elements of the set Y) represent the Cartesian product of X x Y 


E 


 кҥх={1.,2} › v- (5.7.8) then: 


YxX 


* Similarly » we can represent Y x X by two ways as follows : 


Second projection. 


First projection 


The arrow diagram The Cartesian diagram 


і The Cartesian product of a set by itself 


The Cartesian product of the set X by itself and we denote it by X x X orby X^. 
(it is read X two) is the set of all ordered pairs whose first projections and second 
projections belong both to X 


ie.XxX={(a>b): aGX »bEX} 
For example: If X= (1 2} » then: 


Ххх 


М 
Y 
25), 
Second projection 


First projection 


The arrow diagram The Cartesian diagram 
Notice that : The figure С is called a loop to 
show that the arrow goes from the point and returns 
to the same point. 


Lesson One 


=— 


UNIT 
== 


* For any two finite and non empty sets X and Y » then X x Y # Y x X where X z Y 
* For any set X »thenX x O- Ox X- 2 where Ø is the empty set. 
*If(a»b) € X x Y ,thena€X , bEY 


For example: If (3 ,5) CX x Y ;then3€ X › 5EY 


ber IX = {2,3,4} and Y = {а,Ь} »find each of : 


Bxxy Myxx 3 XxX NY 


Solution gay y. {(2 v8) ‚(Бу 1G +9) s) ox »b)} 


2 YxX={(a>2) ,(а,3) 5(a54) 5 (552) »(b 53) > (b »4)} 


3 Xx X={(2 2) (2 53) (2 94) , (3,2), (3,3), G54» (452) 
›(4 3), (4 ,4)} 


4 Y! 2 {(а а), (а,Ь), (а), (,Ы)} 


2 If X = {3,4,5} and Y - (5, 6}, find each of the following : 
(1) Y x X and represent it by an arrow diagram 


(2) X? and represent it by a Cartesian diagram 


The number of the elements of the Cartesian product 


If we denote the number of elements of the set X by n (X) and the number of elements 

of the set Y by n (Y) » then the number of elements of the Cartesian product X x Y is 

denoted by n (X x Y) » and : 

en (X xY)=n (Yx X) -nQO xn (Y) Notice that : 

en XxX) =n (X) xn X) = [n (Х)]* If X » Y are two finite and non empty 

en (X xØ) =n (X) xn (Ø) sets »>X#Y sthenXxY#YxX 
=0 [Because n (2) = 0] abutn O3) mex 


For example : 

ЕХ = (25-150) andY2 [5-7] sthenn(X)=3 » n(Y)=2 then: 
en(X x Y)=3x2=6 *n(YxX)22x326 

*n(x523?29 en(¥)=2?=4 

Find the previous Cartesian products and verify the number of their elements. 


E 


Lesson Опе 


Ехатр!е EH Choose the correct answer from the given ones : 
11fX-(0.2) > n(Y)-5  thenn(X x Y) = ——— 


(а)2 (b) 5 (07 (d) 10 
2 Ifn(Y)24 > n(XxY)=8 > thenn (X) = + 

(а)2 (b) 4 (c)8 (d) 32 
3 Ifn(X*)=9 , n(Y)-16 then n (Y x X) 2 ——— 

(а)7 (b) 12 (с) 36 (d) 144 


Solution, (d) The reason: -n(3)-2 › n(Y)-5 


SCAan(XxY)22x5210 
n(XxY) 8 


2 (a) Thereason : n (X) - n =т=? 
3 (b) The reason : `~ п (Х2) =9 on(X)=49=3 
on (¥) = 16 on(¥)=16=4 


on(Y¥xX)=4x3=12 


ү. Choose the correct answer from the given ones : 
(1)їп(Х)=3 › n(XxY)2 12; thenn(Y) = —— 


(а)4 (b)9 (c) 15 (4) 36 
(2)ғү= {1,0,1} > n(KxY)=15 ,then n (Y3 s- 

(а) 5 (b)9 (c) 15 (d) 25 
(3)ifn(X524 > n(XxY)24 ;thenn(Y5- 


(а) І (b) 2 (с) 4 (d) 16 


| Remember the operations on sets 


If Х={1,2,3,4} , Y={354,5,6} then: 


* X NY = the set of elements which are common in X and Y = {3 54} 
* X UY = the set of all elements in X or Y without repeating = {1 52 53 5455 56} 
* X – Y = the set of elements which are in X and not in Y = {1 22} 


* Y — X = the set of elements which are in Y and not in X = {5 26} 


Solution 


IfX={asb} » Y- (355.7) » Ze [55759] 
» represent the sets X , Y and Z by Venn diagram ; then find : 


- 


w 


Хх(Ү\)7),(ХхҮ)\)(Х х7) 
Xx(YMZ »(KxY)N(XxZ) 
Xx(Z-Y) (Xx2Z)-(XxY) 


~ YUZ-(355.7.9) 


“Xx (YUZ)={a>b} x {3 555759} 
= {(@ +3) ,(а›5) > (a +7) > (a +9) (b 93) > (b 25) > (b 97) s (b 9} 
»XxY={asb}x {355,57} 
= {(a +3) „(а +5) »(a 57) > (b 33) > (b +5) (5971 (1) 
»>XxZ=f{asb}x{5.7,9} 
= {(a +5) „(а 57) , (а +9) (b 55) > (b +7) (6 ,9)} (2) 
From (1) and (2) : 
~ XxYUKxZ)= 
{а +3) (a +5) > (a >7) > (a +9) > (b 33) > (b 55) > (b >7) > (›9)} 
~YNZ={5;7} 
2 Xx(¥MZ)={a>b} x {557} 
= {(a>5) ,(а 7), (5), (Ы ,7)} 
From (1) and (2): 
~ KX Y)M (Kx Z)= {(а +5) (a ›7) , (6,5), 7} 
Z-Y={9} 
“Xx (Z-Y)={a >b} x {9} = {(a +9) (6 »9)} 
From (1) and (2): -. (Xx 2 -(X x Y) = {(@ +9) > (b ›9)} 


Lesson Опе 


In the previous example › ме can represent X x (Y f Z) by an arrow diagram and 
а Cartesian diagram as follows : 


Ynz 


The arrow diagram 


4 WX-(2:3) > Y- [1,355] › Z={2} 


» represent each of X , Y апа Z by Venn diagram , then find : 


(zx «Nyy (2zxx3)UZxY) 


|| The Cartesian product of two infinite sets 


* We know that if X is a finite set (having n elements) » then the Cartesian product X x X is 


also a finite set (having n? elements). 
For example: If n (X) 23 then n (X x X) 29 
* But if X is an infinite set » then X x X is an infinite set also 
As examples for that : 
NxN={(X>y):XEN,yEN} > ZxZ={(X>y):XEZ»y EZ}, 
QxQ={(X>y):XEQ:yEQ} > RxR={(X>y):XER >y ER} 
* We know that if X is a finite set » we represent the Cartesian product X x X graphically by 


a finite number of points. 


* But if X is an infinite set » then the Cartesian product X x X is represented graphically by 


an infinite number of points. 


The following is the graphical representation of each of: NXN s ZXZ s RxR: 


YO / Ne fef eus - с\й с\з) walsdi | 17 


1 


| First | Representing the Cartesian product N х N (N?) 


* Represent the natural numbers on two perpendicular straight 


UNIT 


lines, one of them Х is horizontal and the other yy is 
vertical » where they intersect at the point which represents 
the number zero on each of them i.e. О = (0 50) 


* The opposite figure shows a small part of the perpendicular 
graphical net of the Cartesian product N x N which consists of x 
the vertical and the horizontal straight lines that pass through 


the points which represent the natural numbers on each 
of XX and уу 

* And each point of the points of this net represents an ordered pair of the Cartesian 
product IN x № 

For example : 

* The point A represents the ordered pair (3 » 2) 

* The point B represents the ordered pair (5 > 0) 

* The point C represents the ordered pair (0 » 4) 

* The point O represents the ordered pair (0 » 0) 


| Second | Representing the Cartesian product Z х Z (22) 


* Represent the integers on each of XX and yy 


which are intersecting at O (0 » 0) | 1B) |, 


* The opposite figure shows a small part of the 
perpendicular graphical net of the Cartesian product Z x Z * 


* And each point of its points represents an ordered pair of су | E N 
the Cartesian product Z x Z FTT 

For example: y 

* The point A represents the ordered pair (2 » 4) 

* The point B represents the ordered pair (— 2 » 3) 

* The point C represents the ordered pair (- 4 »— 2) 

* The point D represents the ordered pair (4 »— 3) 

* The point E represents the ordered pair (3 » 0) 

* The point N represents the ordered pair (0 » — 2) 


EN 


Lesson One 


* The perpendicular graphical net of the Cartesian 
product IR x IR is an infinite extended surface from 
all sides and the opposite figure shows a small part 
of this region. 


* Each point of this region represents an ordered pair 3 
of the Cartesian product IR x R 


For example: 
* The point A represents the ordered pair (3 »— 2) 
* The point B represents the ordered pair (- 4 ,3) 


© The horizontal straight line XX is called X-axis or the horizontal axis 
and the vertical straight line yy is called y-axis or the vertical axis. 


O The point of intersection of the two axes XX and y is called the origin point. 

O lf the point A represents the ordered pair (X » y) in the Cartesian product IR x R , then : 
* The first projection X is called the X-coordinate of the point A 
* The second projection y is called the y-coordinate of the point A 


© The two axes XX and yy divide the plane into four ^ 
20d quadrant 


quadrants as shown in the opposite figure and we can ы шыс 


determine the quadrant in which any point lies by So 7 
knowing the signs of its two coordinates. 220 
Ө If the X-coordinate of the point = 0 » 
then the point lies on y-axis. 
О If the y-coordinate of the point =0 > 


then the point lies on X-axis. y 
Example Choose the correct answer from the given ones : 
1 The point (4 , – 3) lies on the .. quadrant. 
(a) first (b) second (c) third (d) fourth 


2 Which of the following points lies on the third quadrant ? 
(а) (2,5) (Ы) (2—5) (0) (-2,5) (0(2,-5) 


=— 


UNIT 
= 


3 If the point (a » 3 — a) lies on the X-axis » then a = ------------ 


@)-3 (b) 0 (с)3 (9) 5 
4 If b «2 , then ће point (b — 2 , 4) lies on ће з quadrant. 
(a) first (b) second (c) third (d) fourth 
5 If the point (X —3 ›4— X) where X CZ lies on the fourth quadrant 
ə then X = ------------ 
(a)2 (b) 3 (с)4 (4) 5 


Solution 1 (d) The reason : Because the X-coordinate is positive and the 


y-coordinate is negative. 

2 (d) The reason : Because the X-coordinate and the y-coordinate of all 
the points on the third quadrant are negative. 

3 (с) The reason : с (a 33-a) EXX 
—.3-а=0 ла=3 

4 (b) The reason : `` b<2 
-. The X-coordinate of the point (b — 2 5 4) is 

negative and its y-coordinate is positive. 

«<. (b- 2 ,4) lies on the second quadrant. 

5 (d) The reason : Because at X = 5 » then (X—3 4-Х) = (2 5-1) 
i.e. The X-coordinate is positive and the y-coordinate 


is negative. 


TRY, C0) Choose the correct answer from the given ones : 


(1) The point (— 2 »—7) lies on the ------------ quadrant. 
(a) first (b) second (c) third (d) fourth 
(2) F the point (b — 5 » b) lies on the y-axis » then b = ------------ 
(а) –5 (b)0 (c) 1 (4) 5 
(3) If (x-2 19) =(—3 »y) » then the point (у » X) lies on the ------------ quadrant. 
(a) first (b) second (c) third 
(4) The point (X? ,у2) where X#0 > y#O lies on the - 
(a) first (b) second (c) third 


Lesson Опе 


|| The Cartesian product of two intervals 


We studied that the interval is a subset of the set of the real numbers (IR) and then the 
Cartesian product of two intervals is a subset of the Cartesian product IR x IR and we can 
explain that in the following example. 


Example ix-(0,3] , v-[1,5] 

» represent graphically using the perpendicular graphical net of the 
Cartesian product R x R the region which represents each of : 

1 XxY 2 XxX Шүхү 

> then show › in each case » which of the following points belongs to the 
previous Cartesian products : (2 » 2) »(1 0) ,(0 »3) 


Solution 1 To represent X x Y graphically , do as follows : 


+ Represent the interval X on X-axis 
Represent the interval Y on y-axis 
* The intersection region of the 
two colours represents X x Y 
*(2 »2) € X x Y because it 
belongs to the region which 
represents X x Y 
*(1 50) X x Y because it 
lies outside the region which 
represents X x Y 
*(0:3€XxY 


2 Torepresent X x X graphically 

» do as follows : 

* Represent the interval X one 
time on X-axis and another 
time on y-axis. 

* The intersection region of the 
two colours represents X x X 

*(2 52)EXxX 5(1,0)EXxX 
and (0,3) EX xX 


UNIT 
[o 


3 Similarly » you can represent Y x Y 
as shown in the opposite figure : 
*(2,2)€YxY 

3(1 ,0)FYxY 
and (0,3) ҮхҮ 


6 ҥх=[-2,1] » Ү=[0›2] 


, find the region which expresses each of the following using the 
perpendicular square net of the Cartesian product Rx R: 


(хех 


(2)X x Y and show which of the following points belongs to X x Y 
A(152) » B(0.-2) » С(3,-1) » D(-25-2) 


АхХӘ@‹ Dv 
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will find the 
Yol nswers oftry CHE @ 
|f questio! 
paler OF) 
4 (р (2) 
16е о) (LE TE (Е DE (с 0) ie DV) 
“yjesmoX Áq yuosaidoy, a 
o£) OEA] КОЗ ғ | 
“Дәзл1оА Ад quosoido1 « (S с) ‹ (pe 5) (E6 9e (se HE (ре р) < (EX р) < (с Є) р 6) (E< 0) (2) 
"jresmo£ Áq уиәвәлйәг « {($ 9) є (р 9) (Е 9) (cé с) @ 5) (c* DVA 
2= < c*-X(E) s=4 © z-x(g) F=f « z-x(T) 


sasinok Áq Кд jo 7 siomsuy | 
22 


Relation - Function (mapping) 


| First | The relation 


The relation from set X to set Y is a connection that connects some or all the elements 


of set X with some or all the elements of set Y and it is denoted by "К" 


* The relation R from X to Y is a set of ordered pairs whose first projection belongs to X 
and its second projection belongs to Y and the first projection is connected with the second 


projection by this relation. 
If (a »b) ER where a EX »bEY 
So » we express this as "a R b" 
* The relation R from set X to set Y is a subset of the Cartesian product X x Y 
Le.RCXxY 


* The relation can be expressed by an arrow diagram or a Cartesian diagram (graphical). 


E 


UNIT 
жей 


Ехатр!е [1| IfX- [255] » Ү=41,4,7} andR is a relation from X to Y where 
"a R b" means "a <b" for every a € X » b EY , state the relation R and 
represent it by an arrow diagram and by a Cartesian diagram. 


Solution |... not less than 1 ACODER 
72«4 24ER 
ey л0.7Єк 
+: 5 is not less than 1 (DER 
2 5 is not less than 4 6 NE R 
75«7 a 6ER 


7. The relation R = {(2 +4) » (2 +7) (5 »7)} 


The following figures represent the arrow diagram and the Cartesian 


diagram of this relation : 


The arrow diagram The Cartesian diagram 


1 ҤХ={1›,2›,3} » Ү= {3,4,5 56} апа Risa relation from X to Y where 
"а R b" means "a + b = 6" for every a € X and b C Y 
» state the relation R and represent it by an arrow diagram. 


If R is a relation from X to X > then : R is a relation on X and the relation RC X x X 


EE 


Lesson Two 


Example Д IfX={-25-1,5051 »2 } and R is a relation on X where "a R b" means 
"a is the additive inverse of the number b" for every a€X andb CX 
»state R › then represent it by an arrow diagram and a Cartesian diagram. 


Solution p (242) ED 050) 91 s-1) 50 123] 


* The arrow diagram : * The Cartesian diagram : 


Example H If the opposite arrow diagram represents the 
relation R on X 


»State К » then represent it by a Cartesian diagram. 


Solution & (5,6, +d) »(b sb) (b.c 
2(d >d) (d >a) > (е›а)} 


X 


2 If X 2 {1,2,4} апа R is a relation on X where "а R b" means 
"а is twice b" for every a C X and b C X 
» state R and represent it by a Cartesian diagram. 


£f/ NS fer ips - с\й okok) walsdl | 25 


UNIT 
uh 
| 
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unction (Mapping) 


тойо; ЕХ = {0,1,2,3} > Ү={0,1,2,3,4,5 56} andR isa relation 
example 
EE from X to Y where "a R b" means "а = 5b" for eacha E X +b E Y 


» write R and represent it by an arrow diagram and a Cartesian diagram. 


Solution К={(0,0),(1,2)›(2,4)›(3,6)} 


The arrow diagram The Cartesian diagram 
AO In the previous relation , we notice that : 
Each element of the set X has been connected with one and only one element of the 
elements of the set Y 
Such as ; this relation is called a function or (mapping). 
* The set X= {0,1 2,3} 
is called "the domain of the function". 
The set Y 2 {0515253545556} 
is called "the codomain of the function". 


* The set {0 52 54 56} 
is called "the range of the function" and it is a subset from the codomain of the function. 


E 


Lesson Two 


Generally Е 
Arelation from X to Y is said to be a function if one of the following cases is satisfied : 


|1 In the relation » each element of the set X appears only once as a first projection in 
one of the ordered pairs of the relation. 


2 In the arrow diagram which represents the relation » each element of X has one and 


only one arrow going out of it to one element of Y 


3 In the Cartesian diagram which represents the relation » each vertical line has one 
and only one point lying on it of the points which represent the relation. 


Example E] i¢x={1,2,3.4} > ү={1,3,5,7} 

» show which of the following relations represents a function from X to Y 
and if it is a function » mention its range : 

+R, ={(2 >3) (1 91) 93 55) 93 97) 94 53)} 

*R,={(1 27) 9295) 9451} 

+R; ={(2 3) 85350555457] 


Solution . R, is not a function because the element 3 € X appears as a first 
projection twice in two ordered pairs of the relation (3 » 5) and (3 » 7) 


* К, is not a function because the element 3 € X does not appear as a first 
projection in any ordered pair of the relation. 


* К; is a function because each element of X appeared only once as a first 


projection in an ordered pair of the relation » the range of R, is {3 »5 57} 


Example E]. irx={3,5,7,9} 


» show which of the following arrow diagrams represents a function on X 


(i.e. from X to X) and if it is a function » mention its range : 


1 


UNIT 


Solution 


Example а 


Solution 


Example Е 


* F} is a function because each element of X has only one arrow going out 


of it to one element of X › the range of the function Е, is {35759} 


* Е, is not a function because for the element 5 € X there are no arrows 


going out of it or because the element 3 € X has two arrows going out of it. 
* F, is not a function because the element 7 ЄХ has two arrows going out of it. 
IfX 240515253] > Ү= {5 ,6,7,8,9} 


> show which of the following Cartesian diagrams represents a function 


from X to Y and if it is a function » mention its range : 


= 
+ 
Ж 
p 
$ 1 3 3х 
R3 
* R, is not a function because there are two points lying on the vertical 


line which passes through the element 2 € X 


+R, is a function because each vertical line has only one point lying on it 
» the range of the function R, is {6,8,9} 


* К, is not a function because there is no point on the vertical line which 
passes through the element 1 € X 


IfX2 [0515253] » Ү= (2535455. 6] andR is a relation from 
X to Y where "a R b" means "a + b = 5" for each a EX »bEY 

» write the relation R and represent it by an arrow diagram. 

Mention giving reasons if R is a function from X to Y or not. 


And if it is a function » find its range. 


Lesson Two 


Solution 


bd 
*Rz2(055505425Q53 5G 52} X Pi 
3 


* R represents a function from X to Y because each element 


of X is connected with only one element of Y 


The range of the function = {5 54 ,3 2] 


Example E] х= {з 2251 »zero > 1, 4} and R is a relation on X 


where "a R b" means "a is the multiplicative inverse of b" 


for each a € X »b € X , write R and represent it by an arrow diagram and 


mention giving reasons if R represents a function or not. 


Solution «n-((5.13).(5,3),a 05 (32) (1.3) 


* R does not represent a function because the element 


zero € X is not connected with any element in X 


(There is no arrow going out from zero in the arrow 


diagram which represents the relation) 


9 IX - [15253] » Ү={1,4,6,9} andR isa relation from X to Y where 
"a R b" means "a =үь" foreacha€ X bE Y 
» write the relation R and represent it by an arrow diagram. Mention giving 
reasons if R is a function from X to Y or not » and if it is a function 5 


mention its range. 


16* pé 1} = o8ue1 ѕу ¢ д ur әЗеш ouo sey x Jo juouro[o YILA asnedaq д 01 X WOI uonoung е 51 Y é SI 
"giesmo£ А тиәзәлдәл е {(6 €)e (pc 2) (1° | 
`дәзлтоА Ад иәзәлйәл ‹ {(Z¢ p): (1° 2) = У 
"giesmok Áq yuasaidar< ((c € c) « (р Z)“ (с Di-up 
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The symbolic representation of the function - 
Polynomial functions 


| The symbolic representation of the function 


* The function is usually denoted by one of the letters f or g or k ог... 


and the function f from the set X to the set Y is written mathematically as : 
f : X —— Y and is read as f is a function from X to Y 
or g : X ——» Y and is read as g is a function from X to Y and so оп... 

* If the ordered pair (X » y) belongs to the function » then the element y is called the image 
of the element X by the function f and we express it by one of the following two forms : 
f: XE—9— y and it is read as f maps X to y 
or f : f (X) = y and it is read as f is a function where f (X) = у 
For example: 

If f : X — Y where f : X> X? > then f : 3]L.—- 9 
» also can be written in the form : f (X) = X^» hence f (3) - 9 


The mathematical form f (X) =X T is called the rule of the function f , and it is used to 
find the image of any element of the domain by the function f 


3] 


Lesson Three 
3g- Remember that 

If f is a function from the set X to the set Y i.e. f : X ——» Y » then: 

11 X is called the domain of the function f 

12 Y is called the codomain of the function f 


13 The set of images of the elements of the set X by the function f is called the range 
of the function f which is a subset of the codomain Y 


Example ЩЩ ҤХ={-1,0,1} > Ү={0,-1,-2} and the function f: X —- Y 
where f (X) = X? — 1 » find the set of ће function f and represent it by 


an arrow diagram › then write its range. 
Solution 


-f0osx?-1 

-fCcpD-c1i?-1-20 2 (C 150)€ the set of the function f 
»f(02(0)-1-2-1 7. (0 »— 1) € the set of the function f 
»f )=()?-1=0 7. (1 50) € the set of the function f 


7. The set of the function f = {(— 1 50) »(@ »— 1) ›(1,0)} 


The range of the function f = {0 »—1} 


If f is a function from the set X to itself : i.e. f: X — X 5 
then we say «f is a function on X» 


Example FJ If f : N——~N where N is the set of natural numbers and f (X) 2 X 4 1 
find f (0) » f (1) » f (2) » f (3) and f (4) » then graph a part of the square 
net of the Cartesian product N x N and represent on it five elements of this 
function. What is the range of the function f ? 


Solution (уу. foreach XE N 
means that the image of any natural number 


by the function f is "the number + 1" 


2Р0) =0+1=1 


‚7@)=2 
»f (2)=3 
>fG)=4 
»f@=5 


“(0 51) (12), (2,3), (3,4), (45) 


are five elements of f 


* The range of f is all the natural numbers except zero. (because there is 


no natural number added 1 gives zero) 


i.e. The range of f = – 10} 


1 IfX= {2545658} 
sY={152535455 56} 


and the function f : X ——e Y where f (X)2 = X 


юе 


» write the set of the function f and represent it by a Cartesian 
diagram , then find its range. 


Lesson Three 


|| Polynomial functions 


—Definition 
The function f : R—eR » (Х) =ау+а Х+а, X? +- +a, x" 


where ap зау >a, >- за, ER »n EN is called a polynomial function. 


ie. | The polynomial function is a function whose rule is a term or an algebraic 


expression in condition that the following should be identified : 


Each of the domain and the codomain of the function is the set of real numbers. 
The power (the index ) of the variable X in any of its terms is a natural number. 


For example: The following functions are all polynomial functions : 
f:feos2xes *g:g00-2x?-2x41 
*k:k(0-8 *п:п(д=1+]2х-9х 


If the domain or ће codomain of a function is not the set of real numbers » then that | 


function is not a polynomial function. 


For example : 


*f: foo) =x is not a polynomial function because f (X) doesn’t exist in R if X equals 


a negative number. 


For example : f (— 1)€ m because J-1ER 
„ so the domain of the function f is not the set of real numbers. 
*h:h( -lis not a polynomial function 
because h (X) doesn't exist in R if X equals zero. i.e. h (0) ER 


> so the domain of the function h is not the set of real numbers. 


arogi- ou oto) уай] | 33 


UNIT 
== 


| When we search if the function is a polynomial or not » we do not simplify its rule. 


For example: 
The function f, : fy O0 = X (x * i doesn't represent a polynomial function 
because f, OER while the function f, : f; (X) = X 23] represents a polynomial function. 


And notice that: x (x * 2) = X? + 1 for all real numbers except 0 


74 Which of the functions defined by the following rules represents 


a polynomial function : 
DF, 00 =x(x?-3) (2), 0) =x(2+5) 
(З) ©)=х?-{х+1 (4) f, 00 =x?-(x?-4) 


| The degree of the polynomial function 


The degree of the polynomial function is the highest power of the variable in the function rule. 


For example: 


* The function f, : f, (X) = 3x-i is of the first degree (a linear function) 
* The function f, : f, (X) ={5х? —3 X+ 4 is of the second degree (a quadratic function) 


* The function f, : f4 (X) = x3—5 x? + 4 іѕ of the third degree (a cubic function) 


* The function f : f (X) =a where a ER- {0} 


is a polynomial function of zero degree (a constant function) as f : f (X) = 3 
In the case of a = 0 i.e. When f (X) 20 > then the function f has no degree. 


* When you want to determine the degree of the function you should simplify its rule to the 
simplest form before telling its degree. 


EN 


Lesson Three 


Example H Choose the correct answer from the given ones : 


1 The function f : f (X) = X? (2+ 3)? isa polynomial function of 
the -------------- degree. 
(a) first (b) second (c) third (d) fourth 
2 The function f : f Q0 2 x?- (х- 5)2 isa polynomial function of 
Жы деде degree 
(a) zero (b) first (c) second (d) fourth 
3 The function f : f Q9 2 X* (x? « 1) (X?- 1) isa polynomial 
function of the -..------------ degree. 
(a) zero (b) first (c) second (d) fourth 
4 Iff O92 x?-x-2 then f (3) =. 
(а) -3 (b) 4 (c) 10 (d) 14 
5 If f 0 =X?—2X+5 sthen f (0) = -+ 
(a)2 (b) 4 (с) 5 (4)7 
6 1f f (0) =x?-Y3 x «then f (-V3) = m 
@)0 ®з (с)6 @ 243 
7 If f Q9 =X? s then f (3) + f C3) = -+-+ 
(a) 54 (b) 27 (c) 6 (90 
S IffOQ-ax-6 > (2) =0 ћепа= --.-...-....... 
(а) –6 (b) -3 (c)3 (90 
Solution 1 (а) Тһегеаѕоп: - /(Х)=Х2(4+4Х+Х?у=4Х?+4Х%+Х* 
~. f is a function of the fourth degree. 
2 (b) The reason : - f (Х) = X?- (X? - 10x +25) 2x? - x? «10 x -25 
=10X-25 
~. f is a function of the first degree. 
3 (а) The reason : `~ f (х) = X*-(x*- 1) 2 x*- x*« 1-1 
-. f is a function of the zero degree. 
4 (с) The reason : Substituting by X =—3 at the function rule 


= f €3)=C3-C3)-2=94+3-2=10 


= 


UNIT 
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у) 


(4) 


(ә) 


5 (с) The reason : Substituting by Х = 0 at the function rule 


г. f 0) =0?-2(0)+5=0-0 


+5= 5 


6 (с) The reason : Substituting by X = -{з at the function rule 


ere) CS (15) (8) es e 


7 (d) Thereason: `~ f (3 23 2-27 › f -3)2 C3? 2-27 


ЛР) +3) = 27 + (27) =0 
8 (с) The reason: `~ f (2) =0 лах2-6=0 
528-26 ла=3 


Choose the correct answer from the given ones : 
(1) The function f : f (X)=X(X = 2) is a polynomial function of the 


Example Ell iff (09 =x?-2x+5 


э prove that : f (242.1) 22 (1-12) 


Solution .. ¢(242+1)=(22+1) -2(2{2+1)+5 


=8+1+4{2-4{2-2+5=12 
»f(1-12)=(1-12)'-2 (1-12) +5 
=14+2-242-2+242+5=6 


From (1) and (2) : of (212+ 1)=2f(1 -12) 


degree. 

(a) first (b) second (c) third 

If f (Q) =3 -5 X » then f (~ 2) =з 

(a)1 (5 (c) 7 

If f Q92 X? - X-1 then f (1) + f C) 8 -+--+ 
(29-2 (b)0 (c) 2 

Iff O024X-k » f (2)=15 sthenkz ——— 
(322 (4 (c) 7 


(d) fourth 


(d) 13 


(d)3 


(d) 15 


(1) 


02) 


Lesson Three 


Example Hj If f (X)=2 X+b and g (X) = X? + band if (2) + g (- 4) =305 
then find : f (— 2) – g (2) 


Solution w f (Q=2x2+b=4+b » г(—4)=(—4)?7+Ь=16+Ь 
> Р0) +6 (4) =30 = 4+b+16+b=30 
<. 20+2b=30 .2Ь=30—-20=10 
ifall 
5029 =5 


|. FO)=2x+5], [в о0=х? +5) 


of Є2)=2х(—2)+5=1 » g(2)=274+5=9 
-«fC2-20)21-9--8 


4 If f Q9 22 X « 5and в Q9 = X- 6 › then prove that : (2) +3 g (3) =0 
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The study of some 
polynomial functions 


The linear functio 


The function f : R——»R where f (X) =аХ+Ь,аЄ R- [0] ;b€ Е 


is called a linear function (it is a polynomial function of the first degree). 


Examples of linear functions : —Notice that : 
°f:R R>f(xX)=X-1 In each of the shown functions » 
the index of X is 1, therefore each of 


f: 
‘f: 


The graphical representation of the linear function 


* The linear function f : R——» R where f (X)=aX+b aE R- {0} »b€ Ris 
represented graphically by a straight line intersecting : 


—— R>f (X)=2X+1 them is a function of the first degree. 


—+>R>f(X)=3X 


— The y-axis at the point (0 » b) — The X-axis at the point c ‚0 ) 
* To represent a linear function » it is enough to find two ordered pairs belonging to the function. 


* You can find a third ordered pair to check that the three points are on the same straight line. 


Example " Graph each of the following linear functions : 


1 f:fQo-2x-3 2 r:r(x)=-4x 


© a] 


Lesson Four 


Solution 1 Determine three ordered pairs belonging to the function. 


sf (X)=2X-3 

“fC D=2C)D-3=-5 -ACl-5€f 
»}(1)=2х1-3=-1 -0Def 

and ў (2)=2x2-3=1 SH Zale f 

You can arrange these 

ordered pairs in the | x = 1 2 | 
opposite table : | y-f00 -5|-1 1 | 


Locate these three points which represents 
the three ordered pairs in the Cartesian plane 
and draw the straight line L which passes 
through any two points of them. 
Then check that the third point lies on the same 
straight line. 
Then this straight line is the graphical 
representation of this function. 
Notice that : 
* The point of intersection with y-axis = (0 » b) = (0 »—3) 


* The point of intersection with X-axis = C b > 0) = à ‚0 ) 


2 -1(х)=-1х 


A 
2 


From the opposite graph notice that » 
the straight line L passes through the 
origin point O (0 »0) 


Generally | — — Е 
The function f : R—> R where f (X)=aX a ER* 


(1)r:f00-3x-3 (2)5:f0022x 


"mm 


1 


UNIT 


Example Fl 


Solution 


1 If the point (a »— a) lies on the straight line representing 
the function f : f (X) = X— 6 > find the value of a 

2 If the straight line representing the function f : IR —» R where 
f (X) = a X + b intersects the y-axis at (0 » 3) and f (2) 2 7 
»find the value of each of a 5b 


1 - (a , а) lies on the straight line representing the function f 
-. (a »— a) satisfies the function 
ла-6=-а л2а=6 2 |[а=3 


2 - The straight line intersects the y-axis at (0 » 3) 


Лл (0 53) satisfies the function 1 3=ax0+b 
:.[b=3] sefQ=7 .7=2a43 
7 2a=4 T 


f 00-24 X-a intersects the X-axis at (2 » b) 


» find the value of each of a » b 


| Second | The constant function 


—Definition 


The function f : IR ——* R where f (X) =b »b € Ris called a constant function. 


For example: 


f:f (X) = 5 is a constant function where f (1) = 5 » f (0) = 5 f (72) = 5 › -- and so on. 


The graphical representation of the constant function 


The constant function f : f (X) = b (where b € R) is represented by a straight line parallel 


to X-axis and passing through the point (0 » b) and this line is : 


* above X-axis if > 0 * below X-axis if b « 0 * coincident with X-axis if b = 0 


= 


The following examples ill 


ustrate that : 


Lesson Four 


4 
EH | 
ники tix Ф 
EX: | x 
ЛТ | ENT a 
[оз | 
i ERR E ] 
The straight line is above The straight line is below The straight line is 
X-axis and passes through X-axis and passes through coincident with X-axis and 
(0 52) (0-3) passes through (0 » 0) 


Example EH Choose the correct answer from the given ones : 


1 The function f : IR —— IR where f (X) = — 3 is represented by 
a straight line intersecting y-axis at the point -++--++ 
(а) (-3 ›0) (Ы) (0—3) (с) (3 »0) (d) (0 » 3) 
2 If f (X)=4 sthen f (2) ————— f@) 
(а) < (6) > (с) = (d) + 
3 If f (X)=5 s then 2 f 3) = eee 
(а) 6 (b) f (6) (c) 10 (d)3 f Q) 
4 I£f Q2 7 s then f (D) + f C7) = e 
(а) – 14 (b)-7 (с)7 (d) 14 
5 I£f (X)=2 s then f (X -2) =... 
(2-2 (b) 0 (с)2 (94 
Solution 1 (b) 
2 (c) The reason : >. f is a constant function ~. f (2) = f (3) =4 


VANS (руг o әз) yalsdl | 41 
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3 (c) The reason : `~ f is a constant function ~. 2 (3) =2х 5 = 10 
4 (d) The reason : `~ f is a constant function 
ЛР) +77) =7+7=14 


5 (c) The reason : `» f is а constant function ~. f (Х- 2) = f (Х) = 2 


З Represent graphically f : f (X) = —1 , then find the following : 


(1) The degree of the function f (2) fo 
(3r0*fc2 (4)f c-x) 
—Definition 


The function f : R — e R where f (X) -a X? xbX c 
where а » b and c are real numbers за = 0 


is called a quadratic function (it is a polynomial function of the second degree). 
Examples of quadratic functions : 


*f:R—+R of (xX)=x? 

Notice that : 
In each of the shown functions » the 
*f:R—+R>f(X)=3X?-7X+2 highest index of X is 2 » therefore each 
of them is a function of the 2" degree. 


*f:IR—-+R>f(X)=X?-2 


+f: R—+R >f(X)=6-X7+X 


The graphical representation of the quadratic function 


We know that the domain of the quadratic function is the set of real numbers IR which is an 
infinite set. So » to represent this function graphically » we should represent it on a certain 
interval by determining some of ordered pairs which belong to the function. Then we draw 


the curve (paved curve) passing through the points which represent these ordered pairs. 


The following examples illustrate that : 


EN 


Example Fl 


Solution 


Lesson Four 


Graph each of the following quadratic functions : 
1 f:f(X)=X? staking XE [-3 ,3] 
2 f:f(x)=—X? staking XE [-3 53] 


1 f(X)=x? 


2 f(x) =-x? 


x |-3[-2|-1] 0 "p з | 


[ x |-3|-2]-1] 0 TE g 


-41l 0 -1|-4}-9| 


Notice that : 


Notice that : 


The coefficient of X? > 0 
(т ) 


(The coefficient of X? « 0 | 


* The point (0 » 0) is the point of 
the vertex of the curve » it is 
considered as a minimum value 
point of the curve because 
the whole curve lies up on it. 


* The minimum value of the 
function is zero which is the 
y-coordinate of the vertex of 
the curve. 


* The curve is symmetric about 
y-axis 
i.e. the y-axis is the line of 
symmetry of the curve and its 
equation is Х=0 


* The point (0 » 0) is the point of 
the vertex of the curve › it is 
considered as a maximum value 
point of the curve because 
the whole curve lies below it. 


* The maximum value of 
the function is zero which is 
the y-coordinate of the vertex 
of the curve. 


* The curve is symmetric about 
y-axis 
i.e. the y-axis is the line of 
symmetry of the curve and its 
equation is X = 0 


"E 


1 


| Generally — — В — 
The quadratic function f : f (X) =a X? + b X +c where a » b and c are real numbers 


UNIT 


за + 0 has the following properties : 


2a 2a 
[2] If a (the coefficient of X?) is positive » then the curve is open upwards and the function has 


1 The vertex of the curve = Б» of (52 ) 


a minimum value equals f (E 


Tf a (the coefficient of 2) is negative » then the curve is open downwards and the function 


m 


h i al =b) | 
as a maximum у: пе equals f (55) | 
| 14 The curve of the function is symmetric about the vertical line which passes through 


the vertex of the curve and the equation of that line is : X = zu and it is called the axis 
of symmetry of the curve. 


Example E Graph the function f : f (X) = 2-2-3 staking X€[-2 54] 
s then from the graph : find : 

1 The point of the vertex of the curve. 

2 The equation of the line of symmetry. 


3 The maximum or minimum value of the function. 


Solution уу x2 5x 3 


x-2—-1|0 | 1|2]|3 | 4| 


то) 5|0|-3|-4|-3| о 5) 


From the graph › we deduce that : 


1 The vertex of the curve is (1 »— 4) 


2 The equation of the line of symmetry is 
X= 1 sitis a straight line parallel to y-axis and passing through the 


vertex of the curve. 


3 The minimum value of the function = — 4 


Lesson Four 


We can form the table used in graphing the function f : foosx?-2x g 3 where 
XE [-2 ›4] by using the scientific calculator which supports (Table) as follows : 
© Turn the calculator оп (Table) as follows : Press P s then choose TRBLE 


© Input data : Write the rule of the previous function; press successively the following 
Start ALPHA x —- А» x 

buttons : "> qQocQ овое 

© Press the button | - > then at the beginning of the interval 519812 write Q -~ 


then press Gg 


X ЕС) 
Ө At the end of the interval eng? write the number е , i -z| sS 
2 -f a 
then press Gg Pene 
Ө To determine the length of the interval STEP? write « » then 5 i = 
press G9 Б 3]|«s 
i M 5 


The table is formed in the display» you can move by using 


button Ө up or down. 


n Start "e 
* To exit the program, press successively the buttons : = 


Example © Graph the function f : f 00 =—x243X42 staking XE[-1 34] 
s then find : 


1 The maximum value or minimum 4 
value of the function. 


2 The equation of the line of symmetry. 


Solution — tle als 4| 


ЕЗ -2|2 14 |412 -2] 


When we represent these ordered pairs 
» we notice that the point of the vertex 


of the curve is not among these points 
which makes the drawing of the dotted у! 
part in the opposite figure is inaccurate » so the studying of the curve will 


be difficult » then we should find the vertex point of the curve algebraically 


as the following : 
45 


UNIT 


Finding the vertex point 


At the point of the vertex of the curve of the quadratic function it will be : 


г =b : = 
* The X-coordinate = 77. * The y-coordinate = f (5%) 


where b is the coefficient of X а is the coefficient of X? 


2x-1 


From the vertex of the curve › 


we find that : 


1 The maximum value = 4 } 


2 The equation of the line of symmetry 


isx=14 


4 Graph the curve of the function f : f (X) = X? +2 X- 3 on the interval [-4 ,2] 
From the graph, find : 
(1) The maximum or minimum value of the function. 


(2) The equation of the line of symmetry. 


Example In the opposite figure : 
ABCO is a square and the curve represents 
the function f : f (X) = a 
Find the coordinates of the points : 
А s5BandC 


Lesson Four 


Solution Draw the square diagonal ‘AC to intersect 


the another diagonal BO at the point M 

77 The two diagonals of the square are equal 
in length and bisect each other. 

2. МА= MB = МС = МО and let: MA=/ 
2 МА= MB = МС= МО=/ 

Аф 0с 1,0 ,в(0,2 0 

ТА( > D Ethe function f : f Q9 2 x? 


By substituting in the rule of the function 

EL ХО 1=0 / «~ld-n=0 
~. (2 0 (refused) o (-120 21-1 
-A050D5B(052)andC(-1;1) 


ї-=х(@) 


p — = попошпу ә Jo әпүел шпшштш ayy, (T) 


1-9) c-(£) 


t-(Z) эәлЗәр o1z eur, (1) 


а 
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I Lessons of the unit : 


Ratio and proportion. 
Follow properties of proportion. 
Continued proportion. 


ta Direct variation and inverse variation. 


> Use your smart 
phone or tablet 
to scan the QR Code 


and enjoy EX | 
watching videos. Р 


V Unit Objectives : 
By the end of this unit, student should be able to: 
* recognize the concept of the ratio. 
* recognize the properties of the ratio. 
* recognize the concept of the proportion. 
* recognize the properties of the proportion. 
* recognize the concept of the continued proportion. 


* use the properties of the ratio and the proportion for solving a lot 
of problems. 


* recognize the concept of the direct variation. 
* recognize the concept of the inverse variation. 


* differentiate between the direct variation and the inverse 
variation. 


* solve real life problems on the direct variation and the inverse 
variation. 


* appreciate the role of mathematics in solving a lot of real life 
problems. 


We have studied in the primary stage that the ratio is one of methods of comparison between 

two quantities. 

For example: 

If a pie is divided into four equal parts and Hany ate one part only of it » then : 

* The ratio of what Hany ate to the whole pie is 1 : 4 
and it may written as i 

* The ratio of what was left of the pie to the whole pie is 3: 4 


and it may written as i 


* The ratio of what Hany ate to which was left of the pie is 1 : 3 


and it may written as i 


Generally _ 
If a and b are two real numbers : then : 
The ratio between a and b is written as a: b or = 


and is read as a to b where : 
a is called the antecedent of the ratio » b is called the consequent of the ratio » a and b are 
called together the two terms of the ratio. 


| $| 


Lesson One 


і Properties of the ratio 
WATCH 
Property (1 VIDEO 


The value of the ratio does not change if each of its terms is multiplied or divided by 
the same non-zero real number. 


EL! T NL | 


For example: For example: | 
1:2=1x@ :2x@ 4:6=4;6 | 
© © | 
ie.1:2=4:8 ie.4:6-2:3 
1:2 4:8 4:6 2:3 


Property (2 


The value of the ratio (# 1) changes if we add or subtract (to or from) each of its two terms 


a non-zero real number. 


i.e. 


For example: For example: 
3:4234(D0:44(D 5:825-(3):8-(3) 
ie. 3:424:5 ie. 5:822:5 

3:4 4:5 5:8 2:5 


Second | Proportion 


The opposite table shows two sets of numbers. 


UNIT 


If we look at these sets » we can notice that : 


2 4 
$ = ТБ = эң = ТУ =F cach of them equals i 


[These] 2 | 4 
| the set (B)| 8 | 16 


In this case » we say that the numbers of set (A) are proportional to the corresponding 
numbers in the set (B) 


The previous form which expresses the equality of two ratios or more is called proportion. 


Definition of proportion 
It is the equality of two ratios or more. 


ie. 


toa » then the quantities a » b » c and d are proportional. 


And vice versa : If a » b » c and d are proportional » then : Wen 
+ (a) is called the first proportional. * [b] is called the second proportional. 
Ы (е) is called the third proportional. . (а) is called the fourth proportional. 


are called extremes and are called means. 


For example: The numbers 1 » 4 7 and 28 are proportional numbers » because + = x 
And: o is the first proportional, { 4) is the second proportional , (7 | is the third proportional » 


is the fourth proportional are the extremes of this proportion and 


are the means. 


і Properties of proportion 


WATCH 


Property (1 VIDEO 


If =- sthen za x d =b x c (the product of the extremes = the product of the means) 


The reason : If we multiply each ratio by b d »we get: © xbd=-—xbd 


ie.axdzbxc 


EE 


Example EJ Choose the correct answer from the given ones : 


Lesson One 


1 The third proportional for the quantities 2 » 4 and 20 is --.-........... 
(a) 10 (b) 15 (c) 20 (d) 40 
2 The fourth proportional for the numbers 4 5 12 and 16 is ............... 
(a) 24 (b) +24 (c) 48 (d) + 48 
,:32.x »4 and 6 are proportional » then X = ............... 
(а) 1 (b)3 (c)5 (d)8 
Solution ш) The reason : Let the third proportional be X 
2. The quantities 2 ,4 , X and 20 are proportional 
nix 2x 20=4x x 
~ 40=4X x S10 
2 (c) The reason : Let the fourth proportional be X 
~. The numbers 4 › 12 ; 16 and X are proportional 
=й 24х=12х16 2 x= 12516.48 
3 (b) The reason: ` 2 5X 54 and 6 are proportional 
2_4 


YE л4Х=12 X23 


ai? If the quantities X » 23 » 15 and 69 are proportional › find the value of : X 


Example B Find the number that will be added to each of the numbers : 1 » 13 » 7 and 


Solution Letthe number be X 


31 to get proportional numbers. 


>1+Х,13+Х,7+Х »31 + X are proportional. 
l+X — 7+Х 


"Bax wax  000D0O 302067) (+13) 
X332 X 4312 2X? 420X491 732X-20x-291-31 
212х=60 2Х=5 


-. The required number = 5 
Example H If (2 X+ 5): (3 X-3) 25:4 » find the value of : X 


Solution 


78 Х+20= 15 X-15 


1 35=7х 


.2Х+5_5 
"3x-3 4 


“4 (2X+5)=5 (3 X-3) 
220+ 15=15 Х-8Хх 

E SE 

MX =5 


UNIT 


— Find the number that if we add to the two terms of the ratio 17 : 22 


» the result will be 6 : 7 
Solution Let the required number be X 


2.7 (17 +X) =6 (22+) 
<. 7X-6 X= 132-119 


2 Find the real number that if we subtract from both terms of the ratio 5 


>it will become 2 


2 
Property (2 


. 174+X_ 6 


72+х 7 
7 119+7 х= 132+6х 
-. X (The required number) = 13 


6 


O 


Ifa x d =b x c then =< 
ра кз 


d 
The reason : If we divide each side by b d › we get : ахай... axe һе. s = E 
Also we can deduce that : 
e 
*Ifaxdzbxc »then += 
7 с 4 
s 
eIfaxd=bxc sthen 2 2-3. 
Ne” a c 
© 
PT 
га ъъ ;then--- -3- 
e a 
Example E In each of the following »find > if: 
112X=3y 24x-3y=0 
i T - er 
Solution 1 -12x-3y 743734 
NI ES 
2 -4Xx-3yz0 2 4X=3y ту T 


Example n If4x-3y:2X+y= 4 , find in ће simplest form the ratio X : y 


7 


Solution | 4x-3y 4 

` 2X+y 7 
228Х-21у=8Х+4у 
220 Х=25у 


EN 


2 7(4X-3y)=4(2X4+y) 
228 Х-8 Х=21у+4у 


25 2X 
20 d 


Bln 


Lesson One 
Example F If2x?-6y?=xy »find:X:y 


Solution .-2x?_6y?=xy 2. 2xX?-xy-6y*=0 
л (2X+3 y)(X-2y)=0 


л2х+3у=0 
»ћеп2 Х=-3у 

or X-2y=0 »thenX=2y 51622, 

$a X. 2. X 2 den 
ie =. ae 

е. 2 91 


3 [1)2а—-5Ь=0 > їпа:-- 


Х+2у = 1. T 
ans = 6 > then prove наф: = 


(3)1ғ4а2 92-0, find:a:b 


3 
z 


Property (3 


b 
P62 Oe ера, 295 
bp ar c d 
ie. The antecedent of the first ratio _ The consequent of the first ratio 


The antecedent of the second ratio Тһе consequent of the second ratio 


b P " b а A4 3. b 
The ач : If we multiply each ratio by <> We get: ae a ES 
ligasa 
c d 
sa _ b a_4 b 6 
For example: If 4 ^з then -= 3 and 4-4 
Example EJ In the opposite figure : A 
ABC is a right-angled triangle at B in which : 
D EAC , E EBC where DE L BC 
» DE =3 cm. and EC = 4 cm. Find AB : ВС d 
С 4с. E B 
Solution 


In AA ABC » DEC: m (4 B) =m (4 DEC) = 90° » Z Cis a common angle 
г. m(ZA)2m(Z EDC) 


АВ BC .AB.3 
Е A “te 4 (The req.) 


2 


UNIT 


Property (4 


t= » ћепа = ст and b= dm (where m is a constant + 0) 


For example: I-- L3 


Example E] 


Solution 


Example [T] 


Solution 


1 э then: a=3 т »b=4 m (where т is a constant # 0) 


Ifa: b=3:5 , find the ratio20a—7b:15a+b 
TE e a 
PC. ла=3т >» bz5m (wheremz0) 


Substituting by a and b in terms of т: 


.20a-7b 60m-35m 25m _ 1 
` 15а+ь 45m+5m 50m 2 


Another solution : 
20a-7b 


By dividing the terms of the ratio saab 


byb 
» then substituting by the value s = i 


газ. 3i 
.20a-76. 20()-7 20х5-7 рт 5 | 


“Saab сан Sud 941 10 2 
15 (в) +1 15х +1 


If += 2 ай =3 » prove that : 


(7aX+4by) »(1lay+bX) »12and 14 are proportional quantities. 


- a-z2m s» b=3m (wherem £0) 
7 Х=3К ,›у=5К (wherek #0) 
[Notice that : We used two different constants m and k] 


Substituting by a »b » X and y 


" laX+4by 7x2mx3k+4x3mx5k 
` Ilay+bX — lix2mx5ke3mx3k 


.42mk*60mk _ 102mk _ 6 
~110mk+9mk  l9mk 7 


als 
-]o 


2 (7aX+4by) »(1lay+bX) › 12 апа 14 are proportional quantities. 


4 


1 = 2 > prove that : (2 X + y) » (X +2. y) » 12 and 16 are proportional 
quantities. 


Example [11] The ratio between two real numbers is 4 : 7 


If we subtract 16 from each of them : then the ratio between the two 
obtained numbers is 2 : 5 Find the two numbers. 


Solution Let the two numbers be a and b 


R$ ла=4т ›Ь=7 m (where m + 0) 
.4m-16 2 . зды 

1 gma =2 <. 14 m-32 2 20 m—80 

7. 80-32220m- 14m л 48=6т «m= 48-8 


6 
i.e. The two numbers аге 32 and 56 


7 а=4х8 = 32 »b=7x8=56 


Б The ratio between two integers is 2 : 5 If 2 is subtracted from the first integer 
and 1 is added to the second ; then the ratio becomes 1:4 
Find the two integers. 


For the next term 
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Lesson One ———— 


2 
o 
u 
u 
ш 
E 


Follow properties of proportion 


In this lesson » we will study the property (5) from properties of proportion » before studying 
this property » we will study an important remark in proportion to help us solving problems. 


* If a >b эс and d are proportional quantities and we assume that : — = = =m then 


@=bm » ©=dm 
For example: 
ft=£=3 „епа= ЗЬ > с= 34 


bird 4 4 
* Generally 


Ilfa»b 5c sd se of >... are proportional quantities and we assume that : 


трет sthen @)=bm » ©=dm >; @)=fm>-- 
Example If a >b »c and d are proportional quantities » prove that : 
р 2а+3с _2Ь+34 a+c _ а?+с? 
7а-5с 7-54 bed — ab+cd 
Solution 1 Let > = а =m 2 (a)- bm » (c)- dm 


LHS. =2bm+3dm _ mQb*3d 2p.3d 
UT Tbm-5dm m(7b-5d) 7b-5d 


-RHS. 


EE 


Lesson Two 


+4 ^ bed ^ (bed) = а) 


к а?+с? — (bm) + (dm)? п +0 т? mad» _ 
` ab+cd bmxb+dmxd bmedm (+0) 


(2) 


ate _ aac 


From (1) and (2) we deduce that : bid = aaa 


Example El Ifa »b »c »d »e and f are positive proportional quantities » 


2+с2+е2 a 
rove that : Кебин. 
P beef? b 


Solution à €. B5 


Lets sym =bm › (¢)=dm › @=fm 
ас +e? _ | (bm)? + (dm)? + (fm)? _ | b? m? +d? m? + #2 m? 
на + £2 Ъ2+ 2+ f? b?+d? + #2 


m? (b? + d? + f?) 2 
= ш жее) „ү =m 
(b? +d? +f?) 


—— .[£-c«xe a 
"b BMLITI 


1 a _ с .5a-2c _4а+3с 
рге И Os oa ames 


We know that : 


* If we add the antecedents and consequents of the 1* and the 2" ratios» we get the ratio 


as = i = + which is one of the given ratios. 


* Also if we add the antecedents and consequents of the 2" and the 3™ ratios; we get 


the ratio ts = is = one of the given ratios. 


*If we add the antecedents and consequents of the three given ratios » we get the ratio 


iB. x = 3 = one of the given ratios. 


=— 


2 


* Since the ratio does not change if we multiply its two terms by a non-zero real number » 
then if we multiply the two terms of the first ratio by any number as 2 and multiply the 


UNIT 


two terms of the second ratio by any other number as (— 4) » then the previous proportion 
stays true. 

18 -24_3 
30 -4 5 
* If we add the antecedents and consequents of the first and the second ratios » we get 
= = E - i — one of the given ratios. 
+ If we add the antecedents and consequents of the three ratios» we get the ratio 


Ш=7%+4+3 .—3....3 : : 
30-4045 5 5 one of the given ratios. 


i.e. 


the ratio 


From the previous points » we can say that : 

If we have some equal ratios » then we can obtain many other ratios » each of them equals 
any of the initial ratios. This will happen by adding the antecedents and consequents of 
all the ratios or some of them directly or after multiplying the two terms of each ratio by 
a non-zero real number. 


i.e. 
ит=т=ү= ^ and m, >m, эт, » =- are non-zero real numbers 
m; a + m, c +m} e + 1 Г 
s then = one of the given ratios. 


m; b+m,d+m,f+-- 


Remark : The first problem in example (1) can be solved by using the previous property as 
follows : 


‘a sb c and d are proportional quantities. 
E? $ = а multiplying the two terms of the 1“ ratio by 2 and the 2" by 3 
Then the sum of antecedents : The sum of consequents = one of the given ratios. 


. 2а+3с 
“2b4+3d 


= one of the given ratios. (1) 


Multiplying the two terms of the 1“ ratio by 7 and the 2% by (— 5) then 


the sum of antecedents : the sum of consequents = one of the given ratio 


% 22-5 A = one of the given ratios. (2) 
.. 2а+3с_7а-5с ‚ 2a+3c_2b+3d 
From (1) and (2): А ad 7ъ 54 7а-5с 7b-5d 


EJ 


Example Е 


Solution 


ga-blc, 
4 5 3 


find; 2=b+¢ 

'acb-c 
Multiplying the two terms of the 2" ratio by (— 1) » then add the 
antecedents and the consequents of the three ratios : 


.a-btc a-b4c 
"4-543 2 


= one of the given ratios. 


Multiplying the two terms of the 3" ratio by (— 1) » then add the 
antecedents and the consequents of the three ratios : 


. atb-c_a+b-c 


= one of the given ratios. 


“445-3 6 
From (1) and (2): ~. aptes atboe 
;-b*c.2 .1 
“atb-c 6 3 
Example atb_b+c_cta 
ple rl п 9 4 
prove that:  2*b-*c . PEN 


Solution 


5a+4b+3c 25 
Adding the antecedents and consequents of the three ratios. 


‚ -The sum of antecedents _ one of the given ratios. 
The sum of consequents 
4 fari de = one of the given ratios. 


‚ atb+e 
` 12 


= опе of the given ratios. 


Lesson Two 


a) 


(2) 


a) 


Multiplying the two terms of the 1“ ratio by 3 and the 3@ by 2 and adding 


the antecedents and consequents of the three ratios 


The sum of antecedents 


5 = опе of the given ratios. 
The sum of consequents 


„n 3a+3b+b+c+2c+2a _ one of the given ratios. 


33+9+8 
& осш = опе of the given ratios. 
From (1) and (2) : 
. а+ь+с S5at+4b+3c s. _ажЫ+с 2.6 
> 12 50 "U5ac4be3c 50 25 


(2) 


ш 


UNIT 


Example E jp_a+4b _ 4b+7c _7e+a | 
X+2y 2у+52 5z+X 
t: 2 =e 

prove tha: bp Y 


Solution Multiplying the two terms of the 2? ratio by (— 1) » then add the 


antecedents and the consequents of the three ratios : 


a+4b-4b-7c+7c+a _2а_а_ " 
CUXe2y-2y-5z*5ztX 2X y = one of the given ratios. qd) 


Multiplying the two terms of the 3 ratio by © 1) » then add the 
antecedents and the consequents of the three ratios : 


a+4b+4b+7c-7c-a _8b_ 2b 


& = = == f the gi ios. 2 
X-2y42y4521-5z-X Ay y one of the given ratios. Q) 


From (1) and (2): -. 4 = 20. . ах 


x y 2b у 
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Continued proportion 


In this proportion » a is called the first proportional › c is called the third proportional 
and b is called the middle proportional (proportional mean). 


For example: 


The numbers 4 › 6 and 9 form a continued proportion because : H = $ or because : (60? 24 x 9 


where 6 is the middle proportional » 4 is the first proportional and 9 is the third proportional. 
Notice that : 


| [1] If a » b and c are in continued proportion » then : b? = ac ie.b-zac 
and the two quantities a and c should be either both positive or both negative. 


[2] For any two positive numbers or any two negative numbers X and y » there are two 


middle proportional ( {ху ana -x y ) | 


Example Choose the correct answer from the given ones : 


1 The middle proportional between 5 and 20 is -- 


(а) – 10 (b) 10 (c) € 10 (d) 100 
| 2 The middle proportional between 3 and + ds 
(а) +1 9 QE: @+9 
3 The middle proportional between 3 X? and 27 X is ............... 
(99x? (b 9x? ()9 х“ (d) £9 x4 


UNIT 
№ 


4 The first proportional of 12 and 18 is --------------- 


5 The third proportional of — 6 and 12 is -++--++ 


Solution 


4 (a) The reason : Let the first proportional be a 


| Tix, 7] (1) Find the middle proportional between 32 and 18 


(2) Find the first proportional of 8 and 16 


+ at 12: = 
"HE П8 

5 (a) The reason : Let the third proportional be с 
Q6 e dE. = 
"NM 3 


(a) 8 (b) +8 (c) 12 (d) 27 


(а) – 24 (b) 6 (c) 18 (d) 72 
1 (c) The reason : The middle proportional = + 5 х 20 = &^[100 = + 10 
2 (a) The reason : The middle proportional = + / 3x i =+]1=+1 
3 (b) The reason : The middle proportional = +үзх3х27х. = +үзіх“ 


=+9Х? 


12x12 .g 


18 


If a » b and c are in continued proportion and we assume that : == 
b " = 
»then c =m 2 (b) s em ad) 
a 
pam - a-bm 
Substituting for b from (1) : г. а= (cm) m ҮЧ (а) =cm’ 


кше арче 
If} =¢ =m > Шеп accum 
Example If a » b and c are in continued proportion » 
4a2-3b? a 
ethat: ——— — — = = 
prov 452-30 € 


Lesson Three 


Solution Let E = Эа 2 


E Š (ъ)=ст > (a) =cm' 
„ 4#4-3Ь? _4(сш??—3(сш)?_4с?2т%—3с?2п? cm m-3) z - 
"4Ww-3d —4(my-38 4000-30 дарз) 
„а cam 2 


dc NE еШ (2) 
2 _ 3 p2 
From (1) and (2) уе deduce that: $35 „я 
Another solution : 
-isb г. b? =ac 
ON = 
-LHS -48 3ac a(4a 30 a RHs. 


4ac-3c? c(4a-3c) € 


Example Е If b is the middle proportional between a and c » prove that : 
1 a-b_ a-c 
a a+b 


2 ab-c?°=(b-c)(a+b+c) 


Solution .. b is the middle proportional between a and c 
-. а » b and c are in continued proportion 

&. bh. 
Let БОО т 


2 Ъ)= см » (а)=сш? 
L S 


1 ..a-b cm?-cm cm(m-1) m-1 
' a em? шш =m 


u 


а-с_ сш?-с _ c(m^- 1) .cm-1Dm-*l) т-1 


"a+b cm?+cm сш(ш+!) — cm(m+1) m 2 
From (1) and (2) » we deduce that : 
a-b a-c 
a a+b 
2 т ab- с = ст x ст— с = с m — с? = с? (т?— 1) (1) 


»(b—c) (a +b + c) =(cm—c) (cm? + cm + c) 
=c(m-1)xc(m?+m+#1) 
= с? (m- 1) (m m« 1) = c? (m) 1) (2) 
From (1) and (2) » we deduce that : ab — c? = (b — c) (a +b + c) 


9 
2 3c-4w c 
3p-42 b? 


ANo gi- ou) с\з) ywalsdl | 65 


If a » b and c are in continued proportion » prove that : 


| Generalizing the definition of the continued proportion 


UNIT 


The quantities a »b >c >d » -- are in continued proportion if: 2= 2 = $=... 
For example: 
The numbers 16 5 24 , 36 and 54 are in continued proportion 
16 _ 24 _ 36 ees 
because : 24 = 36 = 54 (each ratio = 3) 
Ifa >b эс and d are in continued proportion and we assume that : # = == = m з еп: 
^m 2 (c)2 dm @) 
stem "^ b-cm 
Substituting for c from (1) : 2. b = (dm) m ~ (b)s dm? (2) 
a 
iym л a-bm 
Substituting for b from (2) : ~. a= (dm?) m 7. (a) s dm? 
ie. 
а, DEP CMT ES m dn 
If} === m > then{c=dm) ,[b=dm? } and{a=dm ) 
Example Fl Ifa » b „с and d are in continued proportion 
» prove that : SiO foe 
Solution a b c 2 3 
———À Letp-c--m 2 (c)e dm » Ъ)= dm » (а)= dm 
a+d _  dm’+d _ &(ш?+1) 


"b-ctd  dmi-àm«d d(m—-m+1 


_ (m+ 1) (m -m-1) 


=т+1 (1) 
-m-«l 

,a-c. dm^-dm _ dm (m°-1) (m-D(m*1..,1 Q) 

b-c dm?-dm  dm(m-1) (m- 1) 

From (1) and (2) » we deduce that : pete EE 


3 Ifa »b »c and d are in continued proportion » prove that :-——— = 


EN 


Example [E 


Solution 


Lesson Three 


If the quantities a »2 b ›3 c and 4 d are in continued proportion > 
prove that : (2 b — 3 c) is the middle proportional between (a-2b) 
and (3c—-4d) 


Let =e oJ -m —-(8)-4dm › Gb)-4dm? › (@)=4 dm? 
Proving that : (2b — Зс) is the middle proportional between 

(a — 2b) and (3c — 4d) 

means proving that : (2b — 3с)? = (a — 2b) (3c - 4d) 

 Qb- 3o) = (4 dm? - 4 dm)? 


= (4 йт (m- D) = 16 d? m? (m- 1}? a) 
» (a - 2b) (3c - 4d) = (4 dm? — 4 dm?) (4 dm — 4d) 
=4 dm? (m- 1) x 4d (m- 1) = 16 5m? (m 1)2 (2) 


From (1) and (2) » we deduce that : (2b – 3c)? = (a—2b) (3c - 4d) 
~. (2b — 3c) is the middle proportional between (a – 2b) and (3c — 4d) 


Another solution : 


а 9 2b » 3c and 4d are in continued proportion. 
a „ Db, Be. 


“2b 3c 4d 
Subtracting the terms of the 2" ratio from the terms of the 1“ ratio 
. a-2b 
7 2b-3c 
Subtracting the terms of the 3" ratio from the terms of the 2" ratio 


. 2b-3c 
` 3c-4d 


From (1) and (2) » we deduce that : 


— one of the given ratios. (1) 


= опе of the given ratios. (2) 


a-2b _ 2b-3c 
2b-3c  3c-4d 


2. (2b — Зс) is the middle proportional between (a — 2b) and (3c — 4d) 


[up-o ‹ gup-q « up =e: yuy ] jpsmok Áq әлоза Ж 
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—Definition— 


It is said that y varies directly as X and it is written y oc X if у= т x| 


y 
-x 7 ™ › where m is a constant + 0 


»the relation : y = m X is represented graphically by a straight line passing through the 


origin point (0 » 0) 


For exa 


The perimeter of the square (P) is varying directly with its side length (b and it is written 


asPal 


Because : P=4 or Р. 


l 


and the following table shows some values of 
l and the values of P corresponding to them. 


| Side length (0) 


1 


3 


| The perimeter (P) 


4 


12 


T 


and the opposite figure represents graphically 
the relation between P and / 


EN 
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Lesson Four 


Example B Show which of the following graphs represents a direct variation 


between X and y : 
a b с а 
у Y у у 
x x = x x x £ x 
9| o о 0| 
| 
y y К y | 
| 
е г в h 
у X у 
у 
x x x x Pa x 
o о a 
К М x К 
y у o F 
Solution The graphs which represent a direct variation between X and y are : 
€ , € and & because in each of them ; the straight line passes through 
the origin point. 


Example B Ifa? + 4 b? = 4 ab » prove that : a cc b 


Solution то prove that a oc b we prove that a = m b where m is a constant # 0 


a +4b?=4 ab za 4аь+42=0 
& - а-237=0 да-2Ь=0 
-aocb 
к. 3x-5 
ay xc$y 4 for every values of XER, »y ER, › prove that : X œ y 


| Property | 


If y œ X » ће variable X took the two values X | and X, and y took the two values y, and y, 


respectively » then : 


2 


UNIT 


The reason: `` yœ X then y =m X where m is a constant + 0 


atX=X, > у=у then y} =m X, (1) 
»atX=X, › y=y, theny,=mX, (2) 
е ..Xh mx, .»h Xi 
Dividing (1) by (2) : ~. rm mX, ^y, - x, 
Example Ej If y oc X and y = 20 when X 2 7 
» then find the value of y when X = 14 
Solution .. КЕ Ии 
Туох ym x; 
wherey, 220 » X,27 » y=? » X,=14 
.20 7 2. 20x14 | 
yt = E =40 
Another solution : 
Sy ex - у= т X (mis a constant z 0) 
~ y=20as Х=7 -202mx7 
= 20 у= 202 
шт = 27 ^у= 9 х 
> when X = 14 у= x14 y= 40 
Example El If X and y are two variables where y varies directly as the multiplicative 
inverse of +, у= 18 when X=2 
x 
» find the relation between X and y › then find the values of y when 
хЄ{0 1,4} 
Solution 7 y ос the multiplicative inverse of e 
„ух? ^ у = m X? where m is a constant s 0 
-~ y=18asX=2 д1ё=тх@# mai 3 
лу= 3 X^ This is the relation between X and y 
as X=0 sys$x0-20 
ES 29 ар Dol 
аз Х=1 у=47х1=7=24 
а Х=4 лу= 2 х64=144 


Lesson Four 


If (V) denotes the volume of a right circular cone ; its height is constant and 
if (V) varies directly as the square of radius length of the base of the cone (r) 


and the volume of the cone was 477 cm? › when the radius length of its 
base = 15 cm. 


Find the volume of the cone when the base radius length = 10 cm. 


Solution ..y 42 


where V, 2 477 cm? э тү=15сш. » У„=? › r,- 10cm. 


4.4 (57-3 


* - 3 
у = (ia) = ENV, = 212 cm? 


_ ATT x4 
9 


2 


If X œ y and y = 2 when X= 40 » find the value of X when y = 3 


Second | The inverse variation 


WATCH 
AT VIDEO 
—Definition 


It is said that y varies inversely as X and it is written у oc i if у=® 


| i.e. Xy = m » where m is a constant #0 | 


Рог ехатр!е: 
The uniform velocity (у) varies inversely as time (t) when the covered distance (d) is constant 
Because : v = ог мі = 


» in this case we say that the velocity varies directly as the multiplicative inverse of time and 
it is written as : vot 


Example Ifa? bt — 10 ab? =— 25 , prove that : a varies inversely as b? 


Solution To prove that a varies inversely as b? we prove that : ab? = m where m # 0 


ы a? b^— 10ab? 2-25 г. a? bt- 10 ab? 42520 
2 (ab) - 5)? =0 г. ab?-5=0 
-abhas 7. a varies inversely as b? 


"S 


2 


UNIT 


3 If a? b? + 49 = 14 ab, prove that : a ос + 


b 


Kyo > ће variable X took the two values X | and X, and as a result for that y took the 


two values y, and y, respectively » then : 


The reason: ^ y ос l , then y =< where m is a constant + 0 


x 
m 
atX=X, »y z y, »theny; = а) 
1 
m 
pat X= X sy =y, » ћепу, = (2) 
2 
Dividing (1) by (2): 


Ер Е НЕ X Xa 


x m X, 


Example Е If the length of a rectangle (b varies inversely as its width (w) » when the 
area is constant and l = 12 cm. as w = 8 cm. » find : l when w = 3 cm. 


Solution .. «dl 
Low 
лге » where l, = 12 cm. »w, 28cm. +l, =? 2W, = 3 ст. 
2 
.12.3 - { „851? 232 cm. 
Pep eg 6625 i 
Another solution : 
slæt 
2 {зм =m » where m is a constant #0 
ы l=12cm.asw=8cm. ~. m=12x8=96 lw=96 
When w = 3 cm. 231=96 {= 6 =32cm. 


сот 


Lesson Four 


Example 18 | If y varies inversely as X and y = 6 as X = 2.5 » find the relation between 
X and y » then find the value of y if X= 5 


Solution .. ye ^ Xy =m » where т is a constant #0 
 y=6asX=25 4m-6x2522]15 
г. The relation between X and y іѕ Xy = 15 
»atX-5 2 Sy=15 


Example [9| If y = 1 + b where b varies inversely as X? and y =17а5Х= 4 
» find the relation between X and y » then find the value of y when X = 2 
Solution -- pL b=) ,where mis a constant#0 ~. ysele-B. 
= xt x? xe 
жага ad siJa m 517214. 
+ у=17аз Х=-у егт, nee In Dt 
2 4 
Subtracting 1 from both sides : г. 16 
4 
yeu s TEN 
m=16x q=4 y x2 
EST NE M 
atX=2: yal os le ф=2 


4 


If y varies inversely as X and y=2 as X=6 » calculate the value of y as X = 1 


[41 L =q? : wp Fasmok Aq әлота Ж 
09 г] & X ex ci slasos fq лоза I 
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P Statistics 


I Lessons of the unit : 


1. Collecting data. 
2. Dispersion. 


! Unit Objectives : 
By the end of this unit, student should be able to : 


* recognize the different resources of collecting data. 


e recognize the methods of collecting data , апа the advantages and 
the disadvantages of each method. 


* recognize the concept of the sample. 
* recognize the methods of selection of samples. 
* recognize the types of the samples. 


* choose the best method to select a sample for studying a certain 
phenomenon. 


* use the calculator and the computer for generating random 
numbers used in the samples. 


* recognize the dispersion measurements. 


* recognize the advantages and the disadvantages of the range as 
one of the dispersion measurements. 


* calculate the range of a set of individuals. 

* calculate the standard deviation of a set of individuals. 

* calculate the standard deviation of a simple frequency distribution. 
* calculate the standard deviation of a frequency distribution of sets. 


* use the calculator to calculate the standard deviation. 


Collecting data 


* The statistical investigator collects » classifies » represents and analyses data in purpose of 
deducing some results on which he depends in making the suitable decisions. 

* The more data is accurate » the more the decisions will be true and reliable. 

* Collecting data in such scientific methods will lead to get accurate outcomes when doing 
operations of statistical inference and proper decision making. 

* Collecting statistical data demands knowing the resources of collecting it and determining 
the methods of collecting it. 


і Resources of collecting data is class 


[1] Primary resources (field resources) : 
These are the resources from which we get data directly. 
[2] Secondary resources (historical resources) : 
These are the resources from which we get data that previously collected and registered 
by some authorities » formal organisations or persons. 
There are some examples for each resource with representing the advantages and the 
disadvantages of each one : 


E Primary resources Secondary resources 

* Central agency for public mobilization and 
statistics. 

• Mass-media and internet. 

• Documents of data of employees in a company. 


e Personal interview. 
Examples : * Questionnaires (survey). 
* Observing and measuring. 


Advantages: | Accuracy. Saves time , effort and money. 
It needs more time, effort and 3 

Disadvantages : | money besides it requires more | Tt is less accurate. 
investigators in large societies. 


і Methods of collecting data 


Lesson One 


* The method of collecting data depends on the aim of collecting these data and it also 
depends on the size of the statistical society under study. 


* The statistical society is defined as all individuals which have general common characters. 


For example: 


* The workers in a factory represent a statistical society » 


whose individual is the worker. 


* The pupils of a school represent a statistical society > 


whose individual is the pupil. 


We will show two methods of collecting data : 


п Method of mass population : 


It is based on collecting the data related to the phenomenon under study from all 


individuals of the statistical society. 
Method of samples : 


It is based on collecting data related to the phenomenon under study from a representative 
sample of the society » and applying the research on it 5 then generalizing the results on 


the whole society. 


There are some examples for each method with representing the advantages and the 


disadvantages of each one : 


п Method of mass 
Method of samples 
population 8 
* Elections. * A sample of a patient's blood to make some 
E * Census. clinical check up. 
ples: * Setting up a data base of all * А sample of some products of a factory to find 
employees in ап organization. | Out if it matches the standard specifications. 
* Accuracy. • Saving time , effort and money. 
* Inclusiveness. * It is the only method for collecting data about 
* Neutrality. large unlimited societies such as the search on 
* Representing all the society contents of the desert sand. , 
Advant = individuals e It is the only method for collecting data about 
E some limited societies in which mass population 
method leads to a great loss in it such as 
checking a sample of a patient's blood because 
of checking the whole blood of the patient leads 
to death. 
* Sometimes it needs long * The results sometimes are not accurate specially 
Disad .| time, great effort and if the sample doesn't represent the statistical 
а и. great cost. society authentically » in this case the sample is 
called a biased sample. 


a 
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UNIT 


In the following » we will explain the concept of the sample and its types and how we select it : 


—The concept of.the sample 
It is a small part from a large society that looks like the society and represents it well. 


| How can we select the sample ? 


The types of samples according 
to the method of selecting it 


Dus кеа The randomly selection 
not a random sample or "m 1 
deliberate sample a ad 


| 
| | 
Simple random sample Layer random sample 
(in case of the homogeneous societies) (in case of the heterogeneous societies) 


At the following » we explain each type in details : 


| First | The biased selection (samples are not randomly selected) 


* It means that we select the sample in a way to satisfy the objectives of the research. 
This is called the deliberate sample. 


For example: 


If we want to know how the students understood 
a lesson in algebra » we must analyze the 
outcomes of the test by considering the outcomes 
of a group of students studying the same topic 


without the other students » this is not a random 


selection. 


* The biased selection is not representing the statistical society. 


ENS 


Lesson Опе 


| Ѕесопа | Random selection (random samples) 


It means to select a sample such that every member of the population has an equal chance of 
having selected. 


The following are the most important types of the random samples which are : 


п Simple random sample. Layer random sample. 


1] Simple random sample 


* It is used for the homogeneous societies which are not naturally divided into groups or classes. 


* It is selected by two ways according to the number of individuals of statistical society as 
the following. 


Q The first method : If the size of the society is small : 
* This method will be carried out as follows : 


E Each individual of the society takes a number › this number 
is written on a card such that all cards are identical. 
i.e. There is no difference in colour or size. 


B Each card is folded well such that the number does not appear 
» then they are put in a box and mixed well. 


Bw select the sample by drawing one card from the box blindly ; then we turned well the 
cards and select the next card » and so on till we reach the required number of the sample. 


This method is suitable if , for example » we select a sample of 10 workers from 
a factory that has 50 workers. 


o The second method : If the size of the society is large : 
In this method ; every individual of the society has a number 5 then 


we select the sample using the property of the random number in the 
scientific calculator as in the opposite picture. 


* We press the following keys respectively from the left : 
ON 


SHIFT Ranë 

ò 6 ә o 

then a decimal will appear on the display in the field from 0.000 to 0.999 

* If we get a 1-decimal digit 5 add two zeroes to make it a part of 1000 
For example: (0.2 — 0.200) 

* If we get a 2-decimal digit » add one zero to make it a part of 1000 


3 


For example: (0.64 — 0.640) and so on. 
* Take the number neglecting the decimal point » then the individual who has this number is 


selected as a member of the sample » then repeat pressing on Ө to get more numbers. 
* We will ignore the numbers which are greater than the number of society under study. 


UNIT 


And we ignore the repeated numbers which we selected before. 
* The percentage 10% of the number of the society is suitable for holding the survey. 


This method is more suitable for selecting a sample of 25 students from a school that has 
900 students. 


Ba Layer random sample 


* It is used in the statistical societies which are heterogeneous or made up of qualitative sets 
that are different in characteristics. 

* In this case » we cannot select the sample by the simple random sample method because 
the sample will not represent the society well because it will not represent all the classes 


of the society. 


Therefore we have to follow the following steps : 
п We divide the society into homogeneous sets according to the characteristics forming it» 


each set is called a layer. 
We find the number of individuals of each layer » then we find its ratio referring to the 


total number of the society. 
To form a sample » we select from each layer a certain number of individuals such that 
the ratio that represents each layer in the sample is the same ratio of the layer in the 


whole society » and this by using the following law : 


For example: 
When we want to study the educational level of the students of a school of 500 students 


(boys and girls) and if the ratio between the number of boys to the number of girls is 1 : 4 
and we want to select a sample formed from 50 students » we should select 10 students from 


boys and 40 students from girls » for the sample representing all the society well. 


EN] 


Lesson Опе 


Example Ell A factory has 300 workers. The people in charge of the monthly magazine 
of this factory want to develop this magazine by doing a survey of 
a sample representing 10% of the total number of the workers in this factory. 
Show how the selection of this sample can be carried out using the 


calculator. 
Solution Тһе number of workers in the factory = 300 workers. 
-. The number of the random sample = 29, x 300 = 30 workers. 
Then we want to select 30 workers to hold this survey. 
The selection operation can be carried out as follows : 
1 Each worker in the factory is given a number from 1 to 300 


2 Use the calculator to select 30 numbers randomly » such that these 
numbers are included between 0 and 301 and the number that is above 
300 should be ignored. 


For example: 


он SHET Ranë 
By pressing the keys € > е = = > @ successively from left 


to right. 


* If we get the decimal 0.049 , then the number of the selected person is 49 


* If we get the decimal 0.132 » then the number of the selected person is 132 
* If we get the decimal 0.12 ; then the number of the selected person is 120 
* If we get the decimal 0.453 » it must be ignored because 


49 | 132 | 120) 141 249| 272 
453 is above 300 and so on till we get 30 numbers. 254|256| 4 |213| 74 | 198 


* Assuming that the calculator gave us the shown 131| 2 | 156| 47 | 172| 13 


numbers in the opposite table » then the workers who 8 | 3 | 85 | 82| 9 | 38 
41 | 14 | за [279 | 118 | 103 


carry these numbers are the selected sample to carry 


out this survey. 
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Example Щ A factory produced 200 TV sets = 


from the type A › 300 TV sets from -D 
the type B and 500 TV sets from the 

type C » if we want to select a layer 
sample formed from 50 TV sets 

such that it represents all the types 

to examine them. 

Calculate the number of ТУ sets which 
should be selected from each kind. 


Solution + The total number of TV sets = 200 + 300 + 500 = 1000 TV sets. 


* The number of TV sets of the type A in the sample = w x 50 = 10 TV sets. 


* The number of ТУ sets of the type B in the sample = 200, х 50 = 15 TV sets. 


• The number of TV sets of ће type С in the sample = 205, х 50 = 25 TV sets. 


A school has 300 male students and 500 female students wanted to do a survey 
on a sample of 24 male and female students representing each layer according 


to its size. Calculate the number of students of each layer in the sample. 


CT st ojdures ayy ur sjuepmis үешә} jo 1oqumu oq], 
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Dispersion 


Ip 


* You studied before some of statistical measures which were known as 
“measures of central tendency" as the mean ; the median and the mode. 


* And we know that each of them describe the frequency distributions and the statistical 
data by identifying one numerical value 5 where the left values centralize about it. 


* But in some cases the measures of central tendency are not enough to describe clearly 
the data. 


To explain that , let's study the following case : 


Two sets of 5 students each › an exam of 
maximum mark 50 marks is given for each sets 5 
the marks of the students were as follows : 


The set A:29,26 ,35 ,35 ,35 
The set B:8,35,49 ,35 ,33 
At calculating the mean › 
the median and the mode of the marks of the 
students in each set alone › we find the shown 


results in the following table : 


ү? Remember that 


T - The = the sum of values 
mean | median | mode Ыт ‘the number of this values 
32 35 35 + The median of a set of values is the value which lies 
at the middle of the set of values after ordering them. 
SetB| 32 35 35 
• The mode of a set of values is the most common 
value in the set. 


e In the previous case » the two sets are different » and in spite of that » we found that they 
have the same mean » median and mode › which don’t mean that these sets are necessarily 
homogeneous. 

Therefore » the measures of central tendency only are unable to describe all the 
characteristics a set of frequency distributions and statistical data. 

So we need besides the measures of central tendency that depends on determining one 
value that the other data centralize around it» another kind of measures which depends on 
determining a degree of convergence or divergence of data. 
For example: 

In the previous example » the marks of the set A are convergent because their values are 
included between 26 and 35 marks while the marks of the set B are divergent because 
their values are included between 8 and 49 marks. 
i.e. The marks of the set B are more divergent than the marks of the set A 

These new measures are called the measures of dispersion. We will study each of the range 


and the standard deviation. 


Dispersion of.a set of.values 


It means the divergence or the differences among its values. 

* The dispersion is small if the difference among the values is little while the dispersion is 
great if the difference among the values is great » the dispersion is zero if all the values 
are equal. 

i.e. The dispersion of a set of values is a measure of the degree to which these values 

spread out and that expresses how much the sets are homogeneous. 


EN 


Lesson Two 


і Dispersion measurements 


The range (the simplest measure of dispersion) : 
It is the difference between the greatest value and the smallest value in the set. 


The range = the greatest value — the smallest value 


For example: 
* If the values of set A are 60 › 58 62 ,61 and 59 
~. The range = 62—58 = 4 
* If the values of set В аге 72 » 78 ,46 » 65 and 39 
-. The range = 78 – 39 = 39 
So the set B is more divergent than the set A 


|| The advantages of range : 


* It is an easy and simple method that gives a quick idea about the divergence or 


convergence of the values. 


* It is considered as the simplest and the easiest method to measure dispersion. 


| The disadvantages of range: 


* It does not reflect the influence of all values because its measure depends on the greatest 
and smallest values only » therefore it does not give a full idea of the dispersion of the set 
of values. 

* It is influenced greatly by the outlier. 

For example: 
- The range of the set of values : 21 , 22 561 , 24 and 26 is (61 21 = 40) 
- While if we ignore the value 61 from the set » then the range becomes (26 — 21 = 5) 


i.e. The range equals E the previous range » therefore the range is an approximated 


measure and we cannot depend on it. 
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UNIT 


Standard deviation : 


It is the most important » common and accurate measure of dispersion. We can 
calculate it by calculating the positive square root of the average of squares of 
deviations of the values from their mean. It is denoted by с and it is read as (sigma). 


| First | Calculating the standard deviation of a set of values: 


Where : 

X denotes a value of the values » 

X denotes the mean of the values and it is read as X bar » 
n denotes the number of values » 

У denotes the summation operation. 


Example EJ Calculate the standard deviation of the values : 8 59 » 7 »6and 5 


Solution We find the mean of the values (x)= ZX = 8+9+7+6+5 =7 


5 
2 We form the opposite table : | х X. (X-Xxy 

8 8-7=1 1 
9 9-722 4 
7 7-720 0 
6 6-7=-1 1 
5 5-7=-2 4 

Total 10 


3 We calculate the standard deviation as follows : 


-xy 
The standard deviation (0) = 4 IM EL ={2= 141 


1 If 25 24 525 +30 » 28 and 30 represent the marks of one of the pupils in 
examination of algebra in different months » find : 


(1) The mean. (2) The standard deviation. 


a 


Lesson Two 


Second | Calculating the standard deviation of a frequency distribution : 


Where : 


У k is the sum of frequences and Ж (the mean) = 


X represents the value or the centre of the set › 
К represents the frequence of the value or the set » 


E(Xxk) 
УК 


А | Calculating the standard deviation of a simple frequency distribution : 


Example H The following table shows the distribution of ages of 20 persons in years : 


Solution 


Theage | 15 20 | 22 23 25 30 | Total | 

T 
Number | a 3 | 5 5 1 4 20 
of persons 


Find the standard deviation of the ages. 


1 We find the mean of the ages (x) by using the following table : 


The age (20 | Number of persons (К) Xxk 
15 2 30 
20 3 60 
22 5 110 
23 5 115 
25 1 25 
30 4 120 
Total 20 460 
The mean б)=®@“® „4 93 years. 


B 


UNIT 
e3 


2 We form the following table : 


x k x-x (X-X? | (X-XYxk 

15 2 15-23--8 64 128 

20 3 20-23--3 9 27 

22 5 22-23--1 1 5 

23 5 23-23-20 0 0 

25 1 25-23-2 4 4 

30 4 30-23-7 49 196 
Total 20 360 


3 We calculate the standard deviation as follows : 


Y? 
Standard deviation (о) = 4 Io E ={ 200 -Ai8 = 4.24 years. 


74 The following frequency distribution shows the number of days of 


absentees in a class : 
| Number of absence days | 0 1 Е 4 | Total | 
| Number of pupils *ERBKSESESES 


Calculate the mean and the standard deviation for the number of days of absence. 


Example 


B | Calculating the standard deviation of a frequency distribution of sets : 


The following is the frequency distribution of weekly incentives of 


100 workers in a factory : 


| Incentives in pounds 


35- 


45- 


55- 


65- 


15- 


| Number of workers 


10 


14 


20 


28 


20 


Find the standard deviation of this distribution. 


Lesson Two 


Solution 1 We find the mean (X) X з Remember that 


by using the following The centre of the set = 19%: limit + upper limit 

table : Ё 
Sets | Centres of sets (Х) | Frequence (k) Xxk 
35- 40 10 400 
45- 50 14 700 
55 – 60 20 1200 
65 – 70 28 1960 
75- 80 20 1600 
85 – 90 8 720 

Total 100 6580 
Z(Xxk) 6580 


2. The mean (x) = Xk 7 1007 65.8 pounds. 


2 We form the following table : 


x k Xx (X-X? | (x-XYxk 

40 10 40—65.82—25.8 665.64 6656.4 

50 14 50 – 65.8 =— 15.8 249.64 3494.96 

60 20 60 -65.8 =— 5.8 33.64 672.8 

70 28 70- 65.8 =42 17.64 493.92 

80 20 80 – 65.8 = 142 201.64 4032.8 

90 8 90 – 65.8 = 242 585.64 4685.12 
Total | 100 20036 


3 We calculate the standard deviation as follows : 


- _ [хх-хуў?хк Е [ 20036 
Standard deviation (с) = U YER = 00 = 14.15 pounds. 
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3 
| Remarks 


The standard deviation is influenced by all values not by the two terminal values only 


(the smallest and the greatest value) as the range : therefore it represents the dispersion 
better than the range. 


UNIT 


* The standard deviation has the same measuring units of the original data. 


• The values which are more homogeneous have less dispersion and their standard 
deviation is small. 


• If the standard deviation equals zero that means the all values are equal ; it is the perfect 
homogeneous case (the vanished dispersion) 


9 For the following frequency distribution , calculate : 


(1) Тһе теап. (2) The standard deviation. 

| Sets qm ge 53 7- | 9-и | 

| Frequency 7 3 5 3 2 | 
(Ajowunrxordde) 21.7 (Z) sig 


skep LE'I = (о) иопегләр prepurys oq], 
зАер z = (X) uvou ou] FA 


(Aporeumxodde) syeu Gp c (2) 
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Lesson Two 


1 Using the calculator to calculate the standard deviation : 


* We can use the calculator CASIO (f X-82 ES » f X-85 ES » f X—500 ES, 
f X-95 ES Plus » f X — 991 ES Plus) to calculate the standard deviation. 


* The following steps show how to solve the previous example (example 3) using the 
calculator : 


* We will use the calculator ( f X — 95 ES Plus) 


l Step (1) 


before inserting the data of the previous example, we 


should set the calculator system by pressing the following 
keys from left : 


imn — T 
=== ® стт @ o 


— 
e єр ро 


Then the screen will appear as in the opposite figure. 


|| Step (2) 


* we insert the values (X) in the case of simple frequency 
distribution or the centres of sets (X) in the case of 
frequency distribution of sets in the first column (x) 

* With respect to the previous example : 


We insert the centres of sets : 


40 »50 » 60 > 70 » 80 and 90 by pressing the following 
keys from left as follows : 


-09000000000 
uoocoocooooo 


Then the screen will appear as in the opposite figure. 
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| step (3) 


Use the key © to move to the second column (FREQ): then insert frequencies 


UNIT 


10,14,20 , 28 , 20 and 8 by pressing the following keys from left as follows : 


wvwoouococooggOGOSGOGOOOQ 


Thus we insert the data of the previous example on the calculator. 


і Step (4) 
For finding the value of the standard deviation » we press 


the following keys from left : 


1415485182 


боо о-о 


Then the screen will appear as in ће opposite figure. 
-. Standard deviation б = 14.15 
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Pre-requirements 


In this part » we present same important topics you have to study and remember before 
studying trigonometry and geometry this year. These topics are : 
e Pythagoras’ theorem. • Converse of Pythagoras’ theorem. * Projections. 


e Euclidean theorem. Classifying triangles according to their angles 


|| Pythagoras' theorem 


The sum of areas of the squares on the sides of the right angle of a right-angled 
triangle is the same as the area of the square on the hypotenuse. 


We can also state this theorem as follows : 


gled triangle, the re 
is equa to the sum of the : squares | of the nhe of the other two si si 


i.e. If ABC is a right-angled triangle at A» then : 
ВС)? = (АВ)? + (АС)? 
eee ae B A 
* From the previous relation, we can deduce the following two relations : 


(АВ? = (ВС? (АС)? (AC)? = (BC)? - (AB)? 


| Converse of Pythagoras’ theorem 


In a triangle » if the sum of the areas of the two squares on two sides is equal to the 
area of the square on the third side: then the angle opposite to this side is a right angle. 


c 
i.e. If ABC is a triangle in which (АВ)? + (AC)? = (ВС)? 
еп а т (4 А) = 90° | 
А B 


We can also state this theorem as follows : 
Ina triangle; if the square of the length of a side is equal to the sum of the squares of the 


| | lengths of the other two sides» then the angle opposite to this side is a right angle. 
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Pre-requirements 


In A ABC › BC is the longest side and (BC)? = (АВ)? + (АС)? 
> then m (Z A) # 90° and the triangle is not right-angled. 


Example 


Solution 


In the opposite figure : D 
ABCD is a quadrilateral in which : 

m (4 B) = 90° , AB -4cm. ; BC 23cm. 

»CD = 12 ст. and DA = 13 cm. 

Prove that : m (Z ACD) = 90° 

‘w ABC is a triangle in which : m (Z B) = 90° 

2 (ACP = (AB)? + (BC) ( Pythagoras’ theorem) 


2 (AC? = 16 +9 = 25 cm? ~- AC=5 cm. 
In A ACD : -: (AD)? = (13)? = 169 cm? › (CD)? = (12)? = 144 cm? , 
(AC)? = (5? = 25 cm? 2 (AD)? = (AC)? + (Ср)? 
7 m (4 АСР) = 90° (Converse of Pythagoras’ theorem) (Q.E.D.) 
Projections 
The projection of a point ona straight line 
A 
In the opposite figure : i T 
* The point Aisthe position of the perpendicular segment drawn B n 4 L 


from A to the straight line L and it is called 


line Land it is called _ 


Special Case : 


If the point С CL ; then its projection on the straight line L is the same point C 


= 


PRE-REQUIREMENTS 


(Generally |= — 


| |1 | The projection of a point on a given straight line is the point of intersection of | 
| 
the perpendicular segment from this point to the straight line. | 


| |2 If the point lies on a given straight line» them its projection on it is the same point. | 


2 | The projection of a line segment on a straight line 


In the opposite figure : 
The line segment AB is the projection 
of the line segment AB on the straight line L 


v 
> 
t 


| Generally ——— 


The projection of a line segment on a given straight line is the line segment whose two | 


, endpoints are the projections of the two endpoints of the main line segment on this 
| straight line. 


For example: N 


In the opposite figure : 

If A ABC is right-angled at A and AD 1 BC , then : ё Б 4 
* The projection of АВ on BC is DB * The projection of АС on BC is DC 

* The projection of BC on AC is AC * The projection of BC on AB is BA 

* The projection of AC on AD is AD The projection of AD on BC is ће point D 

* The projection of AB on AD is AD 


and notice that : 


і Euclidean theorem 
In the right-angled triangle » the area of the square on a side of the right angle is equal 
to the area of the rectangle whose dimensions are the length of the projection of this 


side on the hypotenuse and the length of the hypotenuse. 


A 


Pre-requirements 
| i.e. If A ABC is right-angled at А › D C BC where AD 1 ВС 


A 
(AB)! = BD x BC 
"беп ACP-CDxCB 
С р 
r- Notice that : 
* BD is the length of the projection of AB on BC 


* CD is the length of the projection of AC on BC 


— 


If A ABC is right-angled at A , D C BC such that : AD L BC > then (AD)? =BD x DC 


| If A ABC is right-angled at A and D C BC 


А 
such that AD L BC , then ap=A8*AC 4. 
С D B 


The following is a summary of the relations of } 


Pythagoras’ theorem and Euclidean theorem : 


с В 


(ВС)? = (АВ)? + (АС)? 
(АВ)? = (ВС)? - (AC)? 
| (AC? = (BC)? - (АВ)? 


(BA = BD x BC (СА)? = СР x CB 


(DA)? = DB x DC 
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PRE-REQUIREMENTS 


Example In the opposite figure : 


XYZ is a right-angled triangle at X » XL L YZ 

such that: LC YZ » YL =9 cm. and LZ = 16 cm. 

Find: 1 The length of XY 7 16cm. L 9em Y 
2 The length of KZ 3 The length of XL 


Solution -- A XYZ is right-angled at X » XL L YZ 

Ls (хү)? =YLx YZ (Euclidean theorem) 

л (XY? =9 х 25 = 225 

- XY=15 cm. (First req.) 
Similarly : (х7)? =71,х ZY (Euclidean theorem) 

г. (XZ)? = 16 x 25 = 400 

s XZ 2 20 ст. (Second req.) 
> (XL =LYxLZ (Corollary) 

2 (XL)? =9 x 16 = 144 

<. XL=12cm. (Third req.) 


Classifying triangles according to their angles 


To determine the type of the triangle according to its angles in case of knowing the 
lengths of its three sides » you should compare between the square of the length of 


the longest side of the triangle and the sum of squares of the lengths of the other two 
sides » then this comparison will determine the type of the triangle as follows : 


* Let ABC be a triangle in which AC is the longest side » then : 


A 
(АС) = (АВ) + BCP 
> then m (4 ABC) = 90° 
and ABC is a right-angled triangle at B Р 1 


Le. Tf the square of the length of the longest side equals the sum of the squares of the 
lengths of the other two sides » then the triangle is right-angled. 


z 


Pre-requirements 


A 
Ø it (Ac? > (АВ)? + (ВС)? then m (4 ABC) > 90° 
and ABC is an obtuse-angled triangle at B 
g B 
ie. If the square of the length of the longest side is greater than the sum of the squares of 
the lengths of the other two sides ; then the triangle is obtuse-angled. 
If (АС)? < (АВ)? + (BC)? , then m (4 ABC) < 90° ^ 
and ABC is an acute-angled triangle. 
Є В 


Le. Ifthe square of the length of the longest side is less than the sum of the squares of 
the lengths of the other two sides » then the triangle is acute-angled. 


Example I each of the following, determine the type of the triangle ABC 
according to its angles if : 
1 AB=4cm.,BC=5cm.andAC=7cm. 
2 AB=11cm.,BC=8cm.andAC=9cm. 
Solution 1 -- AC isthe longest side 
» (AC = (7)? = 49 › (АВ)? + (BO? = (4)? + (5)? = 16 +25 =41 
^. (АС)? > (АВ)? + (ВС)? -. ABC is an obtuse-angled triangle at В 
2 >: AB is the longest side 


» (АВ)? = (11) = 121 › (BC)? + (АС)? = (8)? + (9? = 64 + 81 = 145 


7. (AB) < (BC)? + (АС)? ~». ABC is an acute-angled triangle. 


a 


Trigonometry 


1 Lessons of the unit : 


1. The main trigonometrical ratios of the acute angle. 


2. The main trigonometrical ratios of some angles. > Use your smart 
phone or tablet c» 
to scan the QR Code 
and enjoy Ege 


watching videos. 8 à 
4 


I Unit Objectives : 
By the end of this unit, student should be able to : 
* recognize the main trigonometrical ratios of the acute angle. 


*recognizethe maintrigonometrical ratios ofthe angles of measures 
30° , 60° and 45° 


* find the main trigonometrical ratios of a given angle. 
* find the measure of the angle if one of its trigonometrical ratios is 
given. 


* use the calculator to find the main trigonometrical ratios. 


I Enriching information 


Trigonometry is one of mathematics branches and it is one of the 
general geometry branches , it concerneds studying the relations 
between the sides and angles of the triangle and the trigonometric 
ratios as the sine and cosine of the angle. 

Ancient Egyptians were the first to use the trigonometric theorems 
and rules in building pyramids and temples. 

Trigonometry has many applications in surveying roads and 
manufactoring motors , TV sets , football playgrounds , calculating 
geographic distances and astronomy discovering. 


The main trigonometrical 
ratios of the acute angle 


Prelude 

You studied before the units of the degree measure of the angle and they are : 
The degree which is denoted by 1° > the minute which is denoted by ] and 
the second which is denoted by i 


For example: 
The angle whose measure is 22 degrees » 36 minutes and 48 seconds is written as 


The relation between the degrees, the minutes and the seconds —— 


1° =60 .1=60 
i.e. 1° = 60 х 60 = 3600 


L 
Example ЩЩ 1 Write in degrees : 22° 36 48 


2 Write in degrees › minutes and seconds : 45.18° 


Solution 1 Convert the minutes into degrees » as the following : 
36 = 36 =0.6° 
Convert the seconds into degrees » as Ду Remember that 
the following : 0.003 is read as the 
3..48 _ 5° recurring decimal 0.003 
48 3600 0013 


ie. 22° 36 48 =22° +0.6° + 0.013 =22.613° 
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Lesson One 


Another solution by using the scientific calculator : 


Press the keys in sequence from left as follows : 
‚© © cuo 


Then the result will be 22.61333333 


2 Convert 0.18? into minutes as the following : 0.18 x 60 = 10.8 
Convert 0.8 into seconds as the following : 0.8 x 60 = 48 


i.e. 45.18? = 45? 10 48 


Another solution by using the scientific calculator : 


Press the keys in sequence from left as follows : 


Then the result will be 45° 10 48 


Example Fl If the ratio between the measures of two complementary angles is 7 : 9 » 


find the degree measure of each of them. 


Solution Let the measures of the two angles be : 


7 Xand9 х X9: Remember that 


b d * The sum of measures of two 
s. 16X=90° complementary angles = 90° 
“X= 20° = 5.625° * The sum of measures of two 


= 180° 
-. The measure of the first angle Supplementary angles = 180 


= 5,625" x7 =3937S° 
= 39° 23 30 
» the measure of the second angle = 5.625? x 9 = 50.625° = 50° 37 30 


* The sum of measures of the interior 
angles of any triangle = 180° 


1 If the ratio between the measures of two supplementary are at the end of each 
с! 


angles is 5 : 11 » find the degree measure of each of them. lesson to Check 
your answer. 
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UNIT 


The main trigonometrical ratios of the acute angle 


WATCH 


VIDEO 
Тһе trigonometrical ratio of the acute angle 


It is the ratio between two side lengths of the right-angled triangle that contains this angle. 
There are three main trigonometrical ratios of the acute angle and they are 


E The sine of the angle : 
abbreviated (sin) and equals 


Orne cosine of the angle : 
abbreviated (cos) and equals 


Othe tangent of the angle : 
abbreviated (tan) and equals 


ie. 


If A ABC is a right-angled triangle at B » then : 


According to angle A 


B 
: dy, 
& “ә, 
с Hypotenuse A Гы Hypotenuse A 
Opposite ВС i 5 Opposite _ AB 
= snC--.—— =R 
п sina Hypotenuse - АС : п 


Hypotenuse АС 


Adjacent AB 
[2 | соз А= Жыз = 


^ Adjacent ВС 
Hypotenuse - АС а 


Hypotenuse АС 


_ Opposite _ вс 
Bina- Adjacent AB 


te АВ 
E tan c = Орроїе 


‘Adjacent — BC 


с аш] 


Lesson One 


For example: A 

In the opposite figure : 
If A ABC is a right-angled triangle at B 5 s 8 
AB 23cm. ; BC 2 4cm. and AC = 5 cm. ›їһеп: p 
BsA-$  @зис=3 с 4em. B 
Boos a= 2 Boos c= + 
Ваа = 4 ®unc= 3 

Example H In the opposite figure : ê 


A ABC is right-angled at A where 
AB =9 cm. and AC = 12 cm. 


12cm. 


1 Find each of : sin B , cos B , tan B 
» sin C , cos C and tan С 
2 Prove that : sin B cos C + cos B sin C = 1 
Solution .. m A ABC : m (4 A) - 90* 
7. (ВС)? = (АВ)? + (АС)? (Pythagoras' theorem) 


1. (BC =81 + 144 = 225 2 BC=15 cm. 
inBp=4C_ 12.4 
ЮВ уз 5 А 
AB 9 з X Remember Pythagoras’ theorem: 
иза саш If ABC is a right-angled triangle at В 
tanB=SC- 12-4, > then: 
` o АВ 9 3 (АС)? = (АВ) + (ВС) 
зп С=вс=15=5› i 2 E 
ie * (АВ) = (АС)? - (BC) 
Bo. 12.4 
esC-gc-1573^ „(ВС =(АС)?—(АВ)? o s 
= AB. 9 8. 
асе 12 4 


2 зїп В соз С + со Вз С= $x {+ х# = 16 + 9 251 


2 XYZ is a right-angled triangle at Y › XY = 4 cm. and XZ = 5 cm. 
(1) Find the value of :2 sin X cos X 
(2) Prove that : sin X cos Z соз X sin Z = 1 


VEAN o/e ei- eu sooo) уа] |105 
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UNIT 


In the previous example; note that : 


O sinB =cosC= $ , sinC-cosB- 3 


and by noticing : m (Z B) + m (Z C) = 90° "Complementary angles" 


— We can deduce that : — 


The sine of any acute angle equals the cosine of its complementary angle 


» then sin А = cos B sin B = соз А 
and vice versa 


i.e. If Z A and Z В are acute angles and sin A = cos В 
then m (Z A) + т (Z B) = 90° 


4 
sinB 5 _4 = 
cosB 3 3 шна, 
5 
С $ 3 
sinC 5.3 B 
CT A A > tanC= 7 
5 
© _ The sine of the angle 
Generally : The tangent of the angle = C ЕЕ Ihe ansle 


Example Él Choose the correct answer from the given ones : 


1 If sin 30° = cos Ө where Ө is the measure of an acute angle 


tlie 0 e 
(a) 15? (b) 30* (c) 60° (d) 90° 
2 If X and y are the measures of two complementary angles and cos 
= i then sin y = v- 
3 4 3 4 
EI ©) 5 ©з @ 4 
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Lesson Опе 
3 InAABC » if m (Z A) = 60? and sin B = cos B 

»then m (Z C) 2 s 

(a) 30° (b) 75° (c) 90° (d) 105° 
4 If A ABC is right-angled at B , then sin A+ 2 cos C = --- 


(a) 2 sin C (b) 3 sin A (c)2sinA (d) 3 cos A 
Solution 1 (с) The reason : `~ sin 30° = cos Ө -. 30° + Ө = 90° 
2 0 = 60° 


2 (b) The reason : `` X and y are the measures of two complementary 


angles 
2 sin y=cos X <^ siny = 4 
3 (b) The reason : `` sin B= cos B -. m(Z В) = 45° 


-. m (Z C) = 180? – (45° + 60°) = 75° 
4 (b) The reason : ` m (4 B) = 90° - m(ZA)*m(Z С) = 90° 
-. sin А = соз С 


~<. sn А+ 2 соѕ С= ѕіпА + 2 ѕіпА = 3 ѕіпА 


3 Choose the correct answer from the given ones : 
(ға (2 А) = 75? » sin В = cos A where B is an acute angle 


s then m (4 В) = -~+ 
(a) 15° (b) 45° (c) 75° (d) 105° 
(2)In A ABC »ifm(Z B) = 90? , then cos А + sin С = ............... 
(a) 2 cos С (b) 2cos A (c) 2sinA (d) tan A 
Example ABC is a triangle in which : AB = AC = 10 cm. BC = 12 cm. 5 


AD is drawn perpendicular to BC to cut it at D 
1 Find the value of : sin B + cos C 
2 Find the value of : tan (/ CAD) 
3 Show that : sin C + cos C > 1 and find the value of : sin? C + cos? C 


and deduce that : sin? C + cos? C < sin C + cos C 
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UNIT 


Solution 


Example [3 


Solution 


108 


- AD L BC and AB = AC 

г. D is the midpoint of BC 

-. BD=DC=6cm. 

In AADB: sj % 

+: m (4 ADB) = 90° 

2. (AD)? = (AB)? — (BD)? (Pythagoras? theorem) Iz et ad 
2. (AD)? = 100 — 36 = 64 2 AD 28cm. 


sag AD_ 8 _4 со 6 3 
B snb-ip-49-75 5e5sC-4c7 1673 


uin MH 


iu 
als 


2 tan(Z CAD) = == 
3 s sinc- AD. = 
узш С+созС=Ф + 3 = + л sinC +cosC>1 


> sin? C + cos*C = (2 ў «(i y- =16 + S 53 


~. sin? C + cos? C < sin C + cos С 


In the opposite figure : 
ABCD is a quadrilateral in which : 


D 6cm. A 


m (Z A) = m (Z BDC) = 90° 

s AD // BC » AD = 6 cm. and AB = 8 cm. 
Find the length of DC 

In AABD: 

© m(Z A) -90* 

г. (РВ)? = (AB)? + (AD)? = 64 + 36 = 100 


-. DB = 10 cm. 


Lesson Опе 
» AD // BC and BD is a transversal 

-. m (Z ADB) = m (Z DBC) "Alternate angles" 

-. tan (Z ADB) = tan (4 DBC) 


„АН. DC „8 „ЮС 
ТА” BD “6° 10 
DOS XE 134 om. (The req.) 


Notice that : Also. you can solve this example by using the similarity. 


4 In the opposite figure : A 
ABC is a triangle in which : 
m(Z B)=90° ,D EBC ,E EAC 
where DE L AC , DE =3 cm. and EC =4 cm. 
Prove that : sin A cos C + sin C cos (4 EDC) = 1 c D B 


С 


Ехатр!е ЕД 1 the opposite figure : 
ABC is an equilateral triangle , D C AB ® 
where : AD = 6cm. , DB - 4cm. 5 


ifktanx=3 » find the value of : k 
c B 


Solution Construction : Draw DE L BC and intersects it at E 

Proof : ^ 
АВС is an equilateral triangle S 

г. m (4 B) = 60° D 
In A BDE: 

~ DELBC г. m (4 DEB) = 90° 
-. m (4 BDE) = 180? — (60° + 90°) = 30° 

^ BE= 4 BD=2cm. 


=" 
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UNIT 


» (DE? = (DB)? - (ВЕ)? (Pythagoras’ theorem) 
2 ФЕ? =16-4=12  .DE-(12-213 cm. 
+ ВС=ВА= 10ст. ..EC-BC-BE-10-2-8cm. 


sux рЕ _ 213 _ ЯЗ x 
ve tan X= Pe =a >% Каап х= 3. 
ЕНГ а: ma (The req.) 


5 In the opposite figure : 
ABCD is a square of side length 24 cm. » 
E is a point inside it where : BE = CE » OE = 19 cm. 
;OE.L AD 
If k (cos X — sin X) = 75 » find the value of :k 


(EL-MORSSCR) 
— Free part 
Notebook AD aR 


- Accumulative tests. 
- Final revision. 
- Final examinations. 


At the end t 
of each lesson » " : 
u will find the E [(оая 7) w = (у 7) w< ur с = 2а : шн] jjosmo£ Ад oou FY 
rs of try бу. 
yourself questions in og oB 
the same form. _ mes 
2 jjosmno Áq 24014 (2) +С (&) 
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The main trigonometrical 
ratios of some angles 


onometrical ratios of the angles measuring 3 
In the opposite figure : 

ABC is a right-angled triangle at B in 
which : m (Z A) = 60° and m (Z C) =30° 60* 
and it is called "thirty and sixty triangle". 


And in it » the length of the side opposite to the angle of measure в с 
30° equals half the length of the hypotenuse. 


ie. АВ = ТАС 


Assume that : The length of AB=( length unit » then the length of AC=21 length unit. 
By applying Pythagoras’ theorem to find the length of BC » we find that : 


A 
BC = VAO - (AB = 4/4  — É =v з үз l length unit. 


ie. AB: AC: BC=¢:20:43l =1:2:43 


And from A ABC › we can find the main trigonometrical ratios B. G 
of the angles measuring 30° and 60° as follows : 


-ae AB 1 | 45 | АВ 
sin 30° == = > 539° = ВС — | tan 30° = == = 
| AC 2 | cos 30 TAG э. | B [3 
ima dHC ЧЗ | °_АВ_1 p BC. 
66> an o EB 5 | cos 60 - CUR tan 60? = B23 
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| The main trigonometrical ratios of the angle measuring 45° 


Tn the opposite figure : A 
ABC is an isosceles triangle where AC = BC = l length unit 
and m (Z С) = 90° - m (4 A) 2 m (Z B) = 45° 


By applying Pythagoras' theorem to find the length of AB 


» we find that : 


ie. AC: BC: AB=¢: 1:42 ¢=1:1:42 
From A ABC › we can find the main trigonometrical 
ratios of the angle measuring 45° as follows : 


CIEL cos 45°= 7 tan 45° = 1 | 


* And the following table summarizes the main trigonometrical ratios of the angles 
whose measures are 30° 5 60° and 45° : 


The — a 
The Measure a. 
nai P emer e | 300 60° | 45° 
1 Үз L 
ы p: 2 [E 
үз 1 ЕЕ 
= 2 2 {2 
Em 
tan {з үз 1 
Example Ef Find the value of : sin 30° cos 60° + cos? 30° + 5 tan 45° — 10 cos? 45° 


ас Д 


+5- =1+5-5=1 


Solution The expression = 
Example E] prove that : sin? 60° + sin? 45° + sin? 30° = cos? 30° + 4 tan? 60° — cos? 60° 


solution Lus (T «(a)» Шын 


rus.-(2)44 (5y-dy-3«1-1-3 


7. The two ides are equal. 
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Lesson Two 


1 (1) Find the value of : (1) cos 60° + sin 30° — tan 45° (2) sin? 30° + sin? 60° 
(2) Prove that :2 sin 30° + 4 cos 60° = tan? 60° 


Example H Find the value of X which satisfies : 
1 Xsin 30? cos? 45° = cos? 30° 


2 2sin X= tan? 60° — 2 tan 45? where X is the measure of an acute angle. 


Solution “+ X sin 30° cos? 45° =cos2 30° - 1 LBY 
1 - X sin 30° cos? 45° = cos? 30 ххх) (X) 

2 1 эе 3 Spi 

х= 5 х=3 


2 5250 X= tan” 60°—2tan 45° ~ 25а х= ( (3) -2x123-2-1 
29а х= 2 sacan 


2 Find the value of X which satisfies : 
(1) x cos 30° = tan 60° 


(2) tan X= oa where X is the measure of an acute angle. 
1 — tan* 30° 


Example EJ Choose the correct answer from the given ones : 


1 Ifcos4x= + where X is the measure of an acute angle 

s then X = ---.--...--.... 

(a) 15° (b) 30° (с) 45° (d) 60° 

2. If tan (X+ 10°) ={3 where (X + 10°) is the measure of an acute angle 

эзеп =н 

(a) 20° (6) 40° (c) 50° (d) 70° 

3 IfsinX- i where X is the measure of an acute angle 
»thensin2 X = ............... 
(1 oi © їз @ 5 
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UNIT 
JEn 


Solution 


» then sin (75° 


@t 


(a) 30° 


(1) 2 cos? 30° – 1 = -.- 
(а) соѕ 60° 
(с) 2 sin 30° 


5 If 4 cos 60° sin 30° = 
athen X = eee 


1 (а) The reason : - 


2 (с) Тһе геаѕоп : 


3 (с) The reason : - 


4 (а) The reason : 


5 (b) The reason : 


(5) E © T 


(b) 45° (с) 60° 
cos d 
х= =15 
- tan (X+ 10°) 24/3 
2 X= 60° — 10° = 50° 
sinX= 4 
45 


-. sin 2 X = sin 60°  — 
7 cos (X + 15?) = i 

4 X= 60° – 15° = 45° 

г. sin (75° — X) = sin (75° 


4 Ifcos (X4 15°)= i where (X + 15?) is the measure of an acute angle 


(4) 1 


tan X where X is the measure of an acute angle 


(d) 90° 


<. 4X=60° 


л X+ 10° = 60° 


s X= 30° 


л X+ 15° = 60 


— 45°) =sin 30° = z 


7 4 соз 60° sin 30° = 4 х 1x 4=1 


лап Х=1 


БАБ Choose the correct answer from the given ones : 


(b) sin 60° 
(d) tan 60° 


2 
7 X=45° 


(2) If tan (X + 15°) = 1 where (X + 15°) is the measure of an acute angle 


a then X =+- 
(a) 15° 


(b) 30° 


(с) 45° 


(d) 60° 


(3) If (cos х, 1) = (4 > sin у) where X and y are the measures of two acute 


angles » then X + y= 


(a) 30° 


(b) 60° 


(c) 90° 
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(d) 120° 


Lesson Two 


El Using the calculator 
Finding the main trigonometrical ratios of a given angle 


In the calculator » there are three keys : o> 
@ The key @ means sine. 
B The key @ means cosine. 


[3] The key @ means tangent. 


By using these keys we can find the main trigonometrical 


ratios of any angle if its measure is known. 


Example H By using the calculator › find the value of each of the following 
approximated to the nearest four decimals : 


1 sin 36° 2 cos 72° 35 З tan 50° 46 25 
Solution Use the keys of the calculator as the following sequence from left : 
!'ceooQ 


-. sin 36° = 0.5878 


?^ogecocoegco 
7. cos 72° 33 = 0.2993 
00000000000 


~. tan 50° 46 25 = 1.2250 


4 By using the calculator, find the value of each of the following 
approximated to the nearest three decimals : 


(4) sin 35° 12 (2) tan 58° 24 
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UNIT 
E 


| Finding the measure of the angle if one 
of its trigonometrical ratios is given 


If sin А = 0.6218 » then A is the measure of the angle whose sine is 0.6218 
To find the measure of this angle » we can use the calculator as the following sequence from left : 


Gooeoo0o0000 5) 


Example FJ Find А in each of the following » where A is the measure of an acute angle : 
1 sinA-0.8 2 cos A- 0.7152 3 tan A= 1.5156 


Use the keys of the calculator as the following sequence from left : 
'@= = 
1 А53°7 48 
> @ceu00000 
2 А e 44? 26 25 
:@о0оооооооо 


2 А R56 34 59 


Solution 


Б Using the calculator , find А in each of the following where A is 
the measure of an acute angle : 


(1) sin A = 0.3945 (2) cos A= 0.3824 
Example In the opposite figure : D А 
ABCD is а rectangle in which : беш. 
АВ = 6 cm. and АС = 13 cm. Find : i 
€ 


1 m(ZACB) 
2 The area of the rectangle ABCD to the nearest one decimal digit. 
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Solution .. ABCDisa rectangle. 


г. m (Z B) =90° 
In A ABC: 

i «Ав... 6. 
sin (4 ACB) =76= 13 


And by using the calculator : 
^ m (4 ACB) = 27° 28 1] 


э * cos (Z ACB) = Ac 


Notice that : 


Е Also » you can find ће length of BC 
-. cos 27° 29 11 = ES by using Pythagoras! theorem in A ABC 


(First 


Lesson Two 


req.) 


2 BC = 13 x cos 27° 25 17 


6 In the opposite figure : 


ABCD is a rhombus » whose diagonals intersect at M 


If AB = 5 cm. and AM = 4 cm. 
> find: 


(1)m (z BAD) 
(2) The area of the rhombus ABCD 


~. The area of the rectangle ABCD = AB x BC 


(Second 


=6 x 13 x cos 27° 20 1] = 69.2 cm? 


req.) 


zm vc(z) 

(Ajaveunrxodde) £ тє 919 (2) 
sz9'1 (Z) 

oE og) 
209 (2) 


"iesmo£ Áq aaorg (Z) 


(Sporeunrxosdde) ez үр 62 (T) 
(Appreunxordde) c v1 „ес (T 
915000) 

W 

zŒ) 

1@ оә? (р) E) 


Pee) "иу Д 


amogocg 
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I Lessons of the unit : 
1. Distance between two points. 


?. Thetwo coordinates of the midpoint of a line 
> Use your smart 
segment. phone or tablet = 
to scan the QR Code 
and enjoy ERE 
watching videos. г 


3. The slope of the straight line. 


I. The equation of the straight line given its slope Y á 


and the intercepted part of y-axis. 


V Unit Objectives : 
By the end of this unit, student should be able to : 
* find the distance between two points in the coordinates plane. 
* find the two coordinates of the midpoint of a line segment. 
* recognize the slope of the straight line. 


* find the slope of the straight line given the measure of the | 
positive angle which this straight line makes with the positive 
direction of the x-axis. 


* recognize the relation between the two slopes of the two parallel 
straight lines. 


* recognize the relation between the two slopes of the two 
perpendicular straight lines. 


* find the slope of the straight line and the length of the 
intercepted part from y-axis given the equation of the straight 
line. 


* find the equation of the straight line given its slope and the 
length of the intercepted part from y-axis. 


* use the slope of the straight line for solving some life problems. 


Distance between two points 


pa 
о 
n 
л 
ш 
a 


Let M (X, » y,) and N (X, » y;) be two points in the same coordinates plane. 
From the geometry of the figure we find that : 
NL=NB-LB=y,-y, 
Generally NL =| у, – у, | 
Similarly LM = BO -AO = X, – X, 
Generally LM =| X, — X; | 
7 A NLM is right-angled at L 
г. (MN)*= (LMP + (NL? 


л MNP = QG - 23) + (у-у? 
- MN 265 - xy «(,- y? 


іе 
The distance between ће two points М and N equals |0,2) + (у-у? 


and we know that : 
(X,- Xy =(X,- х) » and similarly : (y; — y» -z(y- y» » therefore : 
The distance between the two points M and N equals also (x, —X;) + (у-у? 
Generally : 
The distance between two points — 


{square of the difference between X-coordinates + square of the difference between y-coordinates 
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Lesson One 

For example : If A (3 »6) and B (71 54) s then 

the length of AB =(x,-x,) + Y,- y} -[C1-3* + 4-6" -CP C2 
={16+4={20= 25 length unit. 

you can find the length of AB as follows : the length of AB 

=, - x? «G,- y 8-12 «(6-49 =f +27 ={16 +4 ={[20 = 245 length unit. 


Ехатр!е [1| Choose the correct answer from the given ones : 
1 The distance between the two points (6 > 0) and (0 › 8) equals............... 


length unit. 
(а) 12 (b) 10 (с) 8 (4) 6 
2 The distance between the point A (2 > 4) and the origin point equals 
s. length unit. 
2 (212 (0342 @4{2 
3 The distance between the point (- 7 »—3) and y-axis equals................. 
length unit. 
(2-7 (5-3 (c) 7 (93 
4 ABCD is a rectangle in which А (-1 »—3) and C (2 » 1) » then the 
length of BD =... length unit. 
(a) 25 (5 (үт үз 


БОКИН а (i) Ties essen? Thenodosd dius ={-67 + (8-0 


=| 6" + (8? =136 +64 
= | 100 = 10 length unit. 


2 (c) The reason : The distance between any point (X » y) and the origin 
point (0 » 0) equals | x? + y? 


-. The required distance = (fz ў + (@? 


2216-318 =9x2 
= 32 length unit. 
3 (c) The reason : The distance between the point (—7 »— 3) 
and yy equals |— 7 | because the distance is 
a positive number. 


~- The required distance = 7 length unit. 
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UNIT 
е 


4 (b) The reason : The length of BD = the length of AC because 
the rectangle diagonals are equal in length. 


г. The length of BD =(2 + 1)? + (1+ 3) 
-32 +42 ={9 +16 
=125 = 5 length unit. 


Example E] it the distance between the two points (a » 5) and (3 a — 1 » 1) equals 
5 length units » find the value of : a 


Solution .. (1Ga-1-a? «0-5 25 
-4Qa-1* «C46 25 "Squaring the two sides" 
2 Qa-1 «16-25 


2 Qa-1P-9 "Taking the square root of the two sides" 
л2а-1=+3 

л2а-1=3 thus »2a=4 

ог2а-1=-3 thus ›2а=—2 


кй If A (2 55) and B - 1 » 1) » find the length of : AB 


Example H If ABC is a triangle where A (0 +0) » В (3 ,4) апас (-4 53)» 
find the perimeter of A ABC 


Solution .. The perimeter of A ABC = AB + BC + CA 
AB 21324? 
={9 +16 2425 = 5 length unit. 
;BC-C4-3Y «(3 - 4* 
-[cT +612 
={49 +1 =150 = 512 length unit. 
„СА=ЙС 49 «Y ={16 +9 =1[25 = 5 length unit. 


2. The perimeter of A ABC = 5+ 52+ 5 = (10 +572 ) length unit. 
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Lesson One 


Example PJ Prove that : A ABC is an equilateral triangle where: A(6 50) > B(2 30) 
and C (4 , 243) » then find its area. 


Solution -- АВ -1(6-2) + (0-0? -416 +0 -416 = 4 length unit. 


»BC=4 o L4 + 0 - 2433 2412 - [16 = 4 length unit, 


and AC = (6-44 0-213} 


C(4,213) 
={4 +12 2416 = 4 length unit. 
- АВ = ВС=АС -. A ABC is equilateral 
Let M be the midpoint of the base AB 
= 5 B(2,0) M A(6,0) 
<- СМ L AB Illustrative drawing 


-. By using Pythagoras' theorem » we find that : 
~- The height MC =(AC)?- (AM)? = 42-27 =12 = 24[3 length unit 
-. The area of AABC = i x AB x MC= + х 4x 243 = 413 square unit. 


2 Prove that : ^ ABC is an isosceles triangle where: А (3 ,3) » B (5 59) 
and C (-1 57) 


To prove that three given points are collinear (і.е. they lie on one straight line) we can 
_ find the distance between each two of these points » then prove that the greatest distance 
. equals the sum of the two other distances. 


Example E] Prove that : The points A(-257) > B(-3 +4) and C (1 » 16) are collinear. 


Solution .- AB-4C2«3* «0-4 =11+9 24/10 length unit. 


;BC-0C3-1? «(4-167 2416 + 144 24160 = 410 length unit. 


and AC -4/C 2-1? « 7 - 16? =19 +81 =190 = 34/10 length unit. 


^ BC=AB+AC -. А » B and C are collinear. 
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UNIT 


To prove that the points A » B and C are the vertices of a triangle » we can find AB » BC and 
AC , then prove that the sum of the smaller two lengths is greater than the third length. 


* To determine the type of the triangle ABC according to its angle measures 
(where AC is the longest side of the triangle ABC ) 


> we compare between (AC)? and (АВ)? + (ВС) as the following : 

(1) If (AC)? > (AB)? + (BC) > then the triangle is obtuse-angled at В 
(2) If (AC)? = (AB)? + (ВС)? > then the triangle is right-angled at В 
(3) If (AC)? < (АВ)? + (BC)? > then the triangle is acute-angled. 


Example n Prove that : The triangle whose vertices аге A (3 +2) » B(—4;1) 
and C (2 »— 1) is right-angled » then find its area. 


Solution -: AB-*(3 +47+(2-17 
=49 «1-150 length unit. 
»BC=/(4—27 +0 +17 
=136 + 4 =140 length unit. 
and AC =} (3 -2° +(2 +17 
=11+9 =110 length unit. 
+: (АС)? + (BC)? = 10 + 40 = 50 
» (АВ)? = 50 
^. (АС)? + (ВС)? = (AB)? 
-. A ABC is right-angled at C 
7. The area of the triangle ABC = 5 AC x BC 


= 1030 


= i x110 x 21 10 = 10 square unit. 


3 IfAC1>-1) » BQ 3) and C (6 ,0) 
» prove that : ^ ABC is right-angled at B » then find its area. 
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Lesson One 


If ABCD is a quadrilateral : 


(т prove that ABCD is a parallelogram » we prove that : AB = CD , BC =AD 
(2)то prove that ABCD is a rhombus › we prove that: АВ = BC = CD = DA 


(3) To prove that ABCD is a rectangle » we prove that: AB = CD , BC = AD »AC=BD 
(4) то prove that ABCD is a square » we prove that : АВ = BC =CD=DA,AC=BD 


Example Ka 


Solution 


Example FJ 


Solution 


IfA(3,-2) » B(C-550) 5 C(O >—7) andD(8 ,—9), 
prove that : ABCD is a parallelogram. 


 AB=1G +5 +C2-07 =164+4 
=68 length unit. 

BC =C 5-0Y +0 +7 2425 +49 

=174 length unit. 
»CD=V0-8} +C 7+9} =164+4 

=1[68 length unit. 
and DA=1/(8-3} +(—9 +27 =125 +49 =1/74 length unit. 
7 AB = Ср ,ВС= рА ~<. ABCD is a parallelogram. 

Prove that : The points A(-1 54) » В(1› 1) » CC15-2) 


and D (-3 ; 1) are the vertices of a rhombus and graph it » then find its area. 


~ AB =7C1-1?+(4-1P 
E 449 =з length unit. 
;BC 240 1? «(2X 
E 4+9 =113 length unit. 
»Ср =1(-1+32? +(-2-1) 
= 4+9 ={13 length unit. 
and DA- C 3 + 1)? +(1-47 


=ү4 +9 ={13 length unit. 


у 
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2. АВ = ВС= СО = РА 
2. The quadrilateral ABCD is a rhombus. 
+ AC=YC1+ 1° +442)" = [0 + 36 = 136 = 6 length unit. 


BD = (1+ 3) «0-1? 24160 =116 = 4 length unit. 


-. The area of the rhombus ABCD = i x 6 x 4 = 12 square unit. 


Es Prove that : The points A(- 153) » B(551) » C(654) and D (0 » 6) are 


the vertices of a rectangle » then find its area. 


• The axis of symmetry of a line segment is the straight line that is perpendicular to it at 
its midpoint. 

• Any point on the axis of symmetry of a line segment is at equal distances from its 
terminals. 

The converse is true ; i.e. If a point is at equal distances from the two terminals of a line 

segment » then this point lies on the axis of this line segment. 


For example: d 
In the opposite figure : 
ЕСА = CB 
B D A 


» then C € the axis of symmetry of AB 


Example А (1 »- D and B (1 »3) 
» prove that : The point C (- 1 » 1) lies on the axis of symmetry of AB 


Solution -: CA-1C1- D +0 +1} 2144 -*[8 = 21/2 length unit. 
»CB=C 1-1? «0-39 =1/4+ 4 =18 = 272 length unit. 
^ CA=CB 
-. The point C lies on the axis of symmetry of AB 
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Lesson Опе 


* If A € the circle М ; then the radius length of this circle (г) = МА 


* To prove that : Three points as A , B and C lie on the same circle of centre M 
we prove that : MA = MB = MC h 
* Remember that : 
- The circumference of the circle = 2 tr 


- The area of the circle = 7012 


Example jT] Choose the correct answer from the given ones : 
1 The diameter length of the circle of centre A (-2 $3) and passing 
through B (2 »— 1) equals .............. . length unit. 
(а) 842. (412 (с)5 (4)4 
2 A circle is of centre (3 ›— 4) and its radius length is 5 length unit. 
Which of the following points belongs to this circle ? 
(а) (73 »4) (b) (0 50) (с) (5 »0) (d) (0,4) 
Solution ү (a) The reason : г = ће length of AB E (2-2? +(-1-3)2 
= «cay =132 
=4 {2 length unit. 
-. The diameter length = 2 r = 2 x 42 
=8 2 length unit. 
2 (b) The reason : The right answer is the point whose distance from 
the centre of the circle equals the radius length of 


the circle. Finding the distance between each point 
and the centre of the circle (3 »— 4) » you find that 


(0 » 0) is the right answer because 
{@-07+(—4-07 = +16 =25 =5 length unit =r 
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Example n Prove that : The points A(-6 52) › В (0,8) and C (- 8 »4) lie on the 
| circle whose centre is M (— 4 » 6) and find its area where x = 3.14 


UNIT 


| Solution .. мд = [сє 42+ 0—6) =4+ 16 -4[20 = 24/5 length units. 
| ‚МВ =1(0 +4} + (8-6? =116 + 4 =] 20 = 215 length units. 
| and MC -*[C 8 + 42 + (4-6) =116 + 4 =} 20 = 2] 5 length units. 
| 7. МА = МВ = МС 
| -. The points А , B and C lie on the circle M whose radius length 
r- 275 length units. 
2. The area of the circle M = лг? = 3.14 x (25 P = 62.8 square units. 


5 Prove that : The points A(-2 50) » B (5 »1) and C (6 »— 6) lie on the circle 
whose centre is M (2 , – 3) and find the circumference of the circle in terms 
of Jt 
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The two coordinates of 
the midpoint of a line segment 


If A (X, »y,) and B (X, › у.) are two points in a coordinates plane 


and M (X › y) is the midpoint of AB 


From the opposite figure : 


A AEM and A MNB are congruent 
^ AEZ MN , ЕМ = МВ 
“Х-Хү=Х,-Х » у-уү=у,-у | 
®2Х=Ххү+х, , 2y=y +y, 
X +X, $i ts 
P m , y=" 3 Ь 
e (ubt Yt) 
COELO EOD 
For example: 


ЕХ (3,-2) » YC1 »— 4) and M is the midpoint of XY »then: 


м=(3+60 SEE) a 3 


Wi / No fef oi- ou okak) yabsdl |129 


Example  ҥс(о ›-4)1зїһе midpoint of AB where A (4 »—2) > 
find the point B 
Solution LetB (x;y) 


UNIT 


Notice that : 
If (a » b) = (с, d) » then 


12 C is the midpoint of AB 


s _(Х+4 у+С2) =с,Ь=4 
1 (10 5-4) =( i SUE а=с, 
254210 1 X+4=20 1 X=16 
-2 
š = zd лу-2=-8 sys-6 2 В=(16›-6) 


1 If C is the midpoint of AB , then find the value of each of X and y in 
each of the following : 
(А05) » BC25-3) and C (X: y) 
(2]A(X 54) > B(-1»-GandC -2»y) 


| If AB is a diameter in a circle of centre M » then М is the midpoint of AB | 


Example  ҥАВзза diameter in the circle M where A (4 ›—1) and B (—2 »7) » find 
the point M » then find the circumference and the area of the circle. 


Solution .. AB is a diameter in the circle М г. Mis the midpoint of AB 


HeD ,-H7)-a.» 


se r=AM=Y (1-4) «G1? =19 +16 2325 = 5 length units. 

2. The circumference of the circle = 2 JU r = 2 Л x 5 = 10 7 length units. 
» the area of the circle = 012 = IU x 52 = 25 Л square units. 

Another method to calculate the radius length of the circle : 
АВ 202-48 «C «1? =136 +64 = 1100 = 10 length units. 


» +: AB is a diameter 7 r2 } АВ = 5 length units. 
» then complete the solution to find the circumference and the area of the circle. 


-. The point M =( 


74 If AB is a diameter in the circle M where А (4 > 1) and B (—6 »3) » then find 
the point M 
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Example Е 


Solution 


Example El 


Solution 


Lesson Two 


Prove that : The quadrilateral ABCD is a parallelogram where 
A(4>3) > В(0,2) › CC2 »—3) and D (2 »—2) 


77 The two diagonals of the quadrilateral are AC and BD 


>the midpoint of AC = (4*9, 2+3) 11,0) 


and the midpoint of BD = (42 ,2:62)-0,0 


2. The midpoint of AC is the same 


m Notice that : 
midpoint of BD 


You can solve this example by 
7. The two diagonals bisect each other. | using the distance between two 


points as the previous. 
~<. ABCD is a parallelogram. 


Prove that : The points A (551) > B(15—-3)andC(-5 ,3)аге 
the vertices of a right-angled triangle at B , then find the 
point D that makes the figure ABCD a rectangle. 


АВ = (1-5) «C3-1? 2416 + 16 = 32 length unit. 


»BC=(C5-1" +(3 +37 ={36 + 36 24/72 length unit. 


»AC 275-5 «8-1? ={100 + 4 24104 length unit. 
2. (AB)? + (BC)? = 32 + 72 = 104 = (АС)? 
^. A ABC is a right-angled triangle at В 

Let D (X › y) such that the figure ABCD is a rectangle. 
2. AC and BD bisect each other. 
2. The midpoint of AC = the midpoint of BD 


» г the midpoint of AC = (2-5 ; 248 


)=@›2) 


Х+1 1-3) 


>the midpoint of BD = (37. , 7 


{81 yea 


51,23) 0,2) 
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+=0 2 X+1=0 Х=-1 
„ieg y-3=4 y=7 
? 
205617) 


Example H Prove that : The triangle whose vertices are (— 1 +4) » В (3 › 1) and 
С (5 , 1) is ап isosceles triangle » then find its area. 


Solution .-Ав={(з+17+(1-4 -416«9 


= 5 length unit. 


„Вс = +5) + (1-1? = 64 =8 length unit. 
SAC [C512 «a-4* 24169 


= 5 length unit. 
ЛАВ =АС 
-. A ABC is an isosceles triangle. 
Let D (X » y) be the midpoint of BC ACLA) 
„уу (3-5 1*1). 
sDe(353, )=c1.0 
‚г. Dis ће midpoint of BC 
^ AD.L BC ccn р BGD 
Illustrative drawing 


‚> AD=YC14 1} «0-47 =19 = 3 length unit. 
> ВС = 8 length unit 
-. The area of АВС = 4 BC x AD= + x 8 x 3 = 12 square unit. 


3 If C is the midpoint of AB where A (2 +3) 3B (4 »- 7) and Cis 
the midpoint of DE where D (—3 » 5) » find the point E 


69B 
(am eel 7 | 
1-=4 © e--x(Z) 124 < o-x(D mi 


Jjesuno Áq Á} Jo ] 
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The slope of the straight line 


You studied before the slope of the straight line given two points on it. 
If A and B are two points in the coordinates plane where A (X; » yj) and B O6 y) 


^ Dias dE] 
then “шшш км е X-X | 


In this lesson » you will learn : 
* How to find the slope of the straight line given the measure of the positive angle which 
this straight line makes with the positive direction of the X-axis. 


* The relation between the slopes of two parallel straight lines. 
* The relation between the slopes of two perpendicular straight lines. 


And before studying these topics » you will study the positive and negative measures of 
an angle. 


і The positive measure and the negative measure of an angle 


In the opposite figure : 

If AB intersects the X-axis at the point C » then AB makes 
two angles with the positive direction of the X-axis. 

* One of them is positive (i.e. it has a positive 


measure) taken from the positive direction of 


the X-axis to the straight line in the direction of 


anticlockwise and itis / РСА 
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* The another one is negative (i.e. it has 


UNIT 


a negative measure) taken from the positive 
direction of the X-axis to the straight line in the 


direction of clockwise and itis Z РСВ 


| The slope of the straight line | 


—Definition 
The slope of the straight line is the tangent of the positive angle which this straight line 
makes with the positive direction of the X-axis. 

i.e. The slope of the straight line = tan Ө where 9 is the measure of the positive angle 
which the straight line makes with the positive direction of the X-axis. 


For example: 
In the opposite figure : 


The straight line L makes an angle of measure 45° 
with the positive direction of the X-axis, then : 


the slope of the straight line L = tan 45° = 1 


Notice that : 
The straight line passes through the two points (2 » 0) and 
(755) » then : the slope of the straight line 


pest 23-0. 5 24 
X-X, 7-2 5 


The angle which the straight line L makes with the positive direction of the X-axis takes 
one of the following cases : 


The slope is The slope is The slope is The slope is 
positive negative zero undefined 


ЕЕС 


Example EJ 


Solution 


Example Fl 


Solution 


Lesson Three 


Find the slope of the straight line which makes a Positive angle with 
the positive direction of X-axis where the measure of the angle is : 


1 45° 2 124° 1513 


1 The slope of the straight line = tan 45° = 1 Start ове 
2 The slope of the straight line = tan 124° 15 12 = — 1.4685 


^.ogoeoeceoecoeoece 


Find the measure of the positive angle (9) which the straight line makes 
with the positive direction of X-axis if the slope of the straight line is : 


1 1486 B. 
45 
1 -—m-tan8 -. tan Ө = 1.486 
*- The slope is positive -. Z O is an acute angle. 


ооо 


^ тї (2 9) = 56°3 47 


2 ~ т=іапӨө <. tan Ө=- 


» `2 The slope is negative -. Z 8 is an obtuse angle. 
By using the calculator as follows : 

s - = 

^. Goose 

We will find the calculator gives the result — 30° 
Where the calculator is programmed to get the 


acute angle only either negative or positive. 


But the required is the positive angle » so we find m (/ 0) by finding 
the supplementary of the angle of measure 30° 


Then : m (Z Ө) = 180? — 30? = 150° 
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UNIT 


Example В 


Solution 


Find the measure of the positive angle (Ө) which the straight line L makes 
with the positive direction of X-axis if the straight line (L) passes through 


the two points : 


1 (243) (1473) B) (-2 +3) (3 54) 


1 - The straight line L passes through 


the two points (-2 3) (1 +413) 


~- The slope of the straight line L Notice that : 
The slope is positive; then 
= 413-13 _ 313 yg the angle is acute. 
1-(C2) 3 
€ 
M. 


2 +; The straight line passes through the two points (- 2 » 3) and (- 3 » 4) 


г. m(Z 0) = 60° 


-. The slope of the straight line L 
mom LL Notice that : 
—9—6-2) The slope is negative » then 
By using the calculator as follows : the angle is obtuse. 
S - 
э“. оосо 


We will find that » the calculator gives the result — 45? (a negative 
acute angle) 
We will find the positive obtuse angle as follows : 


m (Z Ө) = 180° — 45° = 135° 


(1) Find the slope of the straight line which makes a positive angle with the 
positive direction of X-axis with measure : 
(1) 30° (2) 54° 306 (3) 120° 

(2) Find the measure of the positive angle which the straight line makes with 
the positive direction of X-axis if the slope of the straight line = 62 

Find the measure of the positive angle (0) which the straight line L makes 
with the positive direction of X-axis if the straight line L passes through 
the two points (4 »—1) and (5 »—3) 
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Lesson Three 


| The relation between the two slopes of the two parallel straight lines | 


In the opposite figure : 

If L, and L, are two parallel straight lines of slopes 

m, and m, respectively and make two positive angles with 
the positive direction of X-axis of 

measures Ө; and Ө, respectively » then 


УА” 7. 8; = 6, corresponding angles 
~. tan 0, = tan Ө, “m =m, 
thus we deduce the following : 


Also , we can deduce the opposite : 


Example Щ 


Solution 


Example H 


Solution 


Prove that : The straight line which passes through the two points (2 » 3) 
and (-1 » 6) is parallel to the straight line which makes with the positive 
direction of X-axis a positive angle of measure 135° 
[ORG 3 
sp-2." 29 

> the slope of the second straight line m, = tan 135? =—1 


The slope of the first straight line m = -1 


7 m =m, ~. The two straight lines are parallel. 


IfA(-1 52) › ВО,3) » C(-4 1) and D (X » 2) are four points in 
the Cartesian coordinates plane and AB // CD ; find the value of : X 


~ ABCD 

7. The slope of the straight line passes through A (— 1 » 2) and B (2 53) is 
equal to the slope of the straight line passes through C (- 4 » 1) 
and D (X »2) 


. 3-2 2-1 "a 
"2-60 X-(C4) US X4 
x 


2Х+4=3 ы 
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Example [J| 1n the Cartesian coordinates plane » prove that the points A (—1 » 6) 
» B (3 »— 4) and C (2 »-1.5) are collinear. 


UNIT 


Solution -- Apes a 5 
On -- The slope of AB 3-CD^ 4 5 
x5.25-C4 25 51. 5 
» the slope of BC = pos c Op 257 5 
<. АВ//ВС 


-. The slope of АВ = the slope of BC 
> - Bis а соттоп point between — Notice that : 

AB and BC If the slope of AB = the slope of BC › 
<. A » B and С are collinear. then A » B and C are collinear points. 


2 (1) Prove that : The straight line L, passing through the two points (1 » 5) 
and (—2 ,— 1) is parallel to the straight line L, that passes 


through the two points (0 »— 1) and (5 » 9) 


(2) If the straight line AB // the X-axis where A (5 ›—4) and B (- 2 >y) 
» find the value of : y 


| The relation between the slopes of the two perpendicular (orthogonal) straight lines | 


If L, and L, аге two straight lines of slopes m, and m, 


Example Prove that : The straight line L} which passes through the two points 
(-1 » 4) and (3 > 7) is perpendicular to the straight line L, which passes 


through the two points (1 » 1) and (4 »—3) 
3-1 4 


Solution - The slope of L= Pd - i » the slope of L, = uc 1 3 


» = The slope of L; x the slope of L = 3 x -$ =-1 “LLL, 


NE 


Lesson Three 


Example j In the Cartesian coordinates plane, if the points A (1,7) › B (254) and 


C (5 » y) represent the vertices of a right-angled triangle at В › 


find the value of : y 
Solution .. The slope of AB = 3-7-3 > ће slope of BC = 1. =14 > 
т AB LBC 2. The slope of AB x ће slope of BC = 1 
a 3xt4e4 лус4=1 лу=5 
| Remark 


If L, LL, » the slope of L, is m, and the slope of L, is m, where m, ER* , m, ER* 
> then m, = <1 m, ==! 


| 071 

For example: 
* If the slope of the straight line L is 2 , then the slope of the perpendicular to it = -4 
* If the slope of the straight line L is -4 » then the slope of the perpendicular to it = = 


Ехатр!е [9| Tn the opposite figure : 
IfL, LL, 


Find : The value of k 


Solution .. The straight line L, passes 


ees 20) and C (0 51) 


-0 
<. The slope of L, = ac CD =1 


э ^x the straight line L, passes through the two points A (0 >k) and D (4 50) 
^. The slope of L, = UE 


4-0 4 а) 


> L, LL, » the slope of L, = 1 -. The slope of L, = - 1 (2) 


From (1) and (2): +. -Æ =- 1 nkz4 
3 (1)fAC2 25) » В(1 2) апас (3 ;4) are three points in a Cartesian 
coordinates plane › prove that : AB L BC 
(2) Prove that : The straight line which passes through the two points (7 »— 1) 


and (5 » —3) is perpendicular to the straight line which makes with the 
positive direction of X-axis an angle of measure 135° 
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UNIT 


| Remarks to solve the problems on quadrilateral | 


E prove that a quadrilateral is a trapezium , we prove that : | 


Two opposite sides are parallel and the other two sides are not parallel. 


To prove that a quadrilateral is a parallelogram , 
we prove only one of the following properties : 
Each two opposite sides are parallel. 
Each two opposite sides are equal in length. 


Two opposite sides are parallel and equal in length. 
The two diagonals bisect each other. 


To prove that a quadrilateral is a rectangle, rhombus or square, 
we prove at first that the quadrilateral is a parallelogram, then : 
* To prove that the parallelogram is a rectangle» we prove only one of the following 
two properties : 


© Two adjacent sides are perpendicular. 
(2) The two diagonals are equal in length. 


* To prove that the parallelogram is a rhombus; we prove only one of the following 
two properties : 
(D) Two adjacent sides are equal in length. 
(2) The two diagonals are perpendicular. 


* To prove that the parallelogram is a squares we prove only one of the following 
properties : 
(1) Two adjacent sides are perpendicular and equal in length. 
(2) Two adjacent sides are perpendicular and its diagonals are perpendicular. 
(3) Two diagonals are equal in length and perpendicular. 
(4) Two adjacent sides are equal in length and its two diagonals are equal in length. 
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Lesson Three 


Example m On a Cartesian coordinates plane › represent the points 
A(3»-2) » B(-550) › CO »— 7) and D (8 ,–9) 
» then prove that the quadrilateral ABCD is a parallelogram. 


Solution - The slope of AB = 962 c2» 2 | 
eR. 1 4 к ш т Г 
"= H "E Ts] 
> the slope of CD = 2 =» é HE ^" 
up d$ 4 gua LIKE 
8 4 i 
2. The slope of AB J HA = 
= the slope of CD Bree | 
<. AB//CD а) 
- The slope of AD = 9 62.7 ZL , the slope of BC = eS" = 


-. The slope of AD = the slope of BC 


s AD // BC (2) 
From (1) and (2) : ~. The quadrilateral ABCD is a parallelogram. 


Example Щ] Prove that : The points A 2 »-2) B (854) »C(5 57) and D (-1 5 1) 
are vertices of the rectangle ABCD 


Solution .. The slope of AB = 22-4. = = 


>the slope of CD = 771 = 


s: The арче dies 2 AB// CD 
wis a2 
2 The slope of AD = 2— E 3 1 
= Ж ТД _ _ 
athe slope of BC = = ar 1 
~. AD // BC 


-. The slope of AD = the slope of BC 


‘t The slope of AB x the slope of BC - 1х-1=-1 
--ABLBC The quadrilateral ABCD is a rectangle. 


From (1) and (2) we deduce that the quadrilateral ABCD is a parallelogram. 


умт 


Ехатр!е 112} On a Cartesian coordinates plane » represent the points 


A(-35-3) » В(3›,1) » C(1»5)andD(-253) 
» then prove that the quadrilateral ABCD is a trapezium. 
Solution -: The slope of CD = 3-3 0, P 
= 1-c5^3 TNT 
1-63 [2 ca.s 
=¢3) 4.2 1] ER! 
> the slope of AB - — СЗ) 673 | | 
-. The slope of CD = the slope of АВ is 
prm | s E. | 
-. CD// AB a) of | - 
E x | тик. 
The slope of ВС = 123 =-2 TE E IPAE RES 
Rz 
3-C3) _ REB VIA 
»the slope of AD ==" = 6 TI | LH 
- м үү 
-. The slope of ВС # the slope of AD дл TS 
y 
2 BC is not parallel to AD (2) 
From (1) and (2): 
2. The quadrilateral ABCD is a trapezium. 
[I —= sour 1{8тед omy amp Jo sadoys oq jo 1onpoud ayy, : jur] Jesmo ка әлоза (2) 
п -= 98 Jo adojs UL x gv jo odojs aq] : шин] дәзлпоА Áq әлолд n | 
v--f(Z) 
[130 adojs ayy, = "1 Jo adors ou] : urg] дәвгтоА Аа әлоза (L) FA 
(Ktoveurrxoxdde) үс g£ „911 (Е) 
(Apareurrxosdde) 91 Qs „08 (2) 
(Kqoreunxoadde) c1; 1 — (£) (Kpmeumxoidde) yr (z) — (Kporeumxoxdde) всо (D (1) 
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Genoa "=" d 


The equation of the straight line given its 
slope and the intercepted part of y-axis 


We studied before that the relation : a X +b y +c = 0 where a#0 5b #0 together is a linear 
relation represented graphically by a straight line and we can find its slope (m) by one of 


the following methods : 


B n= 
<a 20. 8 iS ees 
Where (X, > у) and (2, > y3) are two points оп 


ericalchange _ У2 У 
change X,-X, 


the straight line 


quado 


Where 0 is the measure of the positive angle which the straight line makes with 
the positive direction of the X-axis. 
* We will continue our study about this subject by studying how : 
- To find the slope of the straight line anc the length of the intercepted part from y-axis 
if we know the equation of the straight line. 
- To find the equation of the straight line if we know its slope and the length of the 


intercepted part from the y-axis. 
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UNIT 


First 


Finding the slope of the straight line and the 


length of the intercepted part from y-axis 


Prelude 
example 


Solution 


EZ 


Represent graphically the relation : 2 X — y + 3 = 0 and from the graph 
» find the slope of the straight line which represents the relation and the 
intercepted part of the y-axis by the straight line. 

To graph the straight line which represents the relation » find two points 


of the points of the straight line at least » to facilitate that » put one of 
the variables X or y in a side of the equation 


AtX-0 лу=0+3=3 
-. (0 »3) is one of ће points of the straight line. 
AtX-2-1 лу=-2+3=1 


2. (- 1 » 1) is one of ће points of ће straight line. 


i.e. The straight line passes through the two points (0 » 3) and (- 1 » 1) 


* From the graph» we find that : y, 
OB =3 length units. | - 
i.e. The straight line intercepts [| 


pamm 

The length of 
\ the intercepted 
—{-| part from y-axis 


from the positive part from 


y-axis | 3 length units 


Observing the graph of 
the straight line: y= 2 X +3 
we find that : y 
* The slope of the straight line 

= the coefficient of X = 2 
* The length of the intercepted part 


from y-axis =| absolute term|=|3] тһе length of the intercepted 
= 3 length units. part from y-axis 


Lesson Four 


ie. 
If the equation of a straight line is in the form: y 2 m X + c »then: 


- The slope of the straight line - m 
- The length of the intercepted part from y-axis = | c | 


and it passes through the point (0 » c) 


Example Find the slope of the straight line: 2 X--5y 15=0 
» then find the intercepted part of y-axis. 
Solution write the equation of the straight line in the form: у= m X + c 
n5ys-2X415 лу=22х+3 
-. The slope of the straight line = EI and the intercepted part of the 


positive part of y-axis is of length — 3 length units. 


In the previous example » observing the equation in the form : 2 X + 5y – 15 = 0 


» we find that : 

= " —coefficientof X  -2 
* The slope of the straight line — сешп оү S 
— absolute term Y . 
coefficient of y ) Bes (09) 
— absolute term 
coefficient of y 


=|3 | = 3 length units. 


* The straight line cuts y-axis at the point (0 > 


i.e. The straight line intercepts a part of y-axis of length = 


ie. 

Tf the equation of a straight line is in the form: a X + b y x c =0 , then 
" ü —coefficient of X  —a 

* The slope of the straight line — ссе осу E 


z) 


i.e. The length of the intercepted part from y-axis = 


* The straight line cuts y-axis at the point (0 » 
[zs] 


Mr INS fer gA- oW okak) yale! |145 


For example: 


UNIT 


+ The straight line whose equation is: X-2y+3=0 


eae tL -axi i ES 
Its slope = == 3 and cuts y-axis at the point (0 , 3) 


i.e. The straight line intercepts a part of length b length unit from the positive part of y-axis. 
* The straight line whose equation is: 3 Х+у+4=0 

Its slope = — 3 and cuts y-axis at the point (0 » — 4) 

i.e. The straight line intercepts a part of length 4 length units from the negative part of y-axis. 


Example El If the straight line that passes through the two points (— 1 » 7) and (9 » 3) 
is perpendicular to the straight line whose equation is : X +k y - 1320 > 
find the value of : k 


Solution  Letthe slope of the straight line that passes through the two points 
(7-157) and (9 53) bem, 


m 2X3. 3-7 _-4_-2 
1 x-X, 9-CD 10 5 


Let the slope of the straight line whose equation is : X + Ку — 13 = 0 bem, 


m,xm,--1 


=-1 


EN 
"Sk 


1 (1]If the two straight lines : 3 y + X — 7 = 0 and у =k X + 5 are perpendicular 
» then find the value of : k 
(2) Find the measure of the positive angle which is made by the straight line 
whose equation is : 3 X —3 y + 5 = 0 with the positive direction of X-axis. 


(3) Find the length of the intercepted part from y-axis by the straight line whose 
equation is: 2y 23 X+ 12 
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Lesson Four 


Finding the equation of the straight line given its 
slope and the length of intercepted part of y-axis 


Example i 3 | Find the equation of the straight line : 

1 Whose slope = — i and intercepts from the positive part of y-axis 
3 length units. 

2 Whose slope = 2 and intercepts from the negative part of y-axis 
7 length units. 

Solution y=mX+c 


1-mz--43 »c-3 2. The equation is: yz — 3 X 43 


2 -m-2 ›с=-7 -. The equation is: y 22 X- 7 


Example n Find the equation of the straight line which makes with the positive 
direction of X-axis a positive angle of measure 135? and intercepts from 


the positive part of y-axis a part of length 7 length units. 


Solution .. The slope = tan 135° - 1 


-. The equation of the straight line is: y 2 Х+7 


O The equation of the straight line which passes through the origin point О (0 » 0) 


is » where m is the slope of the straight line. 


OThe equation of y-axis is x 


© The equation of X-axis is | y 


O The equation of the straight line which is parallel to X-axis and passes through the point 
( Dis 


O The equation of the straight line which is parallel to y-axis and passes through the 
point (К » 0) is 
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UNIT 


дине. 


Solution Let the equation of the straight line be in ће form y = m X +c 


Example [J 


Solution 


Example EJ 


Solution 
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Find the equation of the straight line which passes through 
the two points (1 »— 1) and (2 52) 


*- The slope (m) 22r mu 9. 


xx. caet а 


~. The equation of the straight line is in the form: y 23 X +c 
а »— 1) belongs to the straight line. 
“-1=3xlte “c=-1-3=-4 


-. The equation of the straight line is: y 23 X—4 


Find the equation of the straight line which passes through the point (1 » 2) 
and parallels the straight line 2 X + 3y — 6 = 0 


*- The slope of the given straight line = = continent GENE, ES 


coefficient of y 
-. The slope of the required straight line = E 
-. The equation of the required straight line is : y 2— i Х+с 
*- The straight line passes through the point (1 » 2) 

2 


n2-$x1*c ncm 


8 
3 
~. The equation of the required straight line is : y — 2 х+ B 


Find the equation of the straight line which passes through the point (2 » 3) 
and perpendicular to the straight line passing through the two points 
А (3 »— 4) and B (5 »—3) 


"7 The slope of the straight line which passes through the two points 
(3 »-4) and (5 »- 3) equals 469 = L 

-. The slope of the required straight line = — 2 

~. The equation of the required straight line is y 2 —2 X + c 

2 The straight line passes through the point (2 » 3) 

~. It satisfies the equation. 

&З=-2х2+с лс=7 

-. The equation of the required straight line іѕ:у=-2 Х+7 


Lesson Four 


2 (1) Find the equation of the straight line which intercepts from the positive part 
of y-axis 5 length units and it is parallel to the straight line passing through 
the two points (- 2 » 3) and (- 1 »— 6) 
(2) Find the equation of the straight line which passes through the point (3 » 4) 
and perpendicular to AB » where A (2 »—3) and B (5 5 4) 


Example Fl ABC is a triangle whose vertices are A (1 ,2) B (-2 23)» C(-4,-3) 
> AD is a median of it » find the equation of AD 

Solution .. AD is a median of AABC 

2. Dis the midpoint of BC 


2р= (22:69 ,2109)-65,9 


г. The slope of AD = 20 1 


1 


-. The equation of ADis: ye ixe c 


- AD passes through the point A = (1 , 2) 
~<. It satisfies its equation 


sn228lxdee hex 


міо 


г. The equation of AD is : y= 


1 3 
2**3 


9 ABC is a triangle whose vertices are A(- 155) › В (4 »-2) and C (- 3 50) 
Find the equation of the straight line passing through A and perpendicular to BC 


Example Using the slope and the intercepted part of y-axis» represent graphically 
the straight line whose equation is y = 2 X — 3 


9 : ео 2 __ Vertical change 
Solution Тһе slope of the straight line = 2 = T " Жон] change 


and the straight line passes through the point C (0 , — 3) 
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UNIT 
е 


Example [T] 


Solution 


150 


5< 


From the point C » we move horizontally 


towards the right one unit (the horizontal 


change (+1)) to reach the point D 


> then we move vertically towards up two 


units (the vertical change (+2)) 


to reach the point E; then CE is ће graph of 


the equation of the straight line y = 2 X —3 


The opposite graph 


represents the motion of 


acar moving with 


a uniform velocity where 


the distance (d) is 
measured in km. and the — 50 
time (t) in hours » find : 


7 а 4 & & 
1 The distance (d) at the beginning of the motion. 
2 The velocity of the car. 


3 The equation of the straight line representing the motion of the car. 


1 The distance (d) at the beginning of the motion = 50 kilometres. 
2 The velocity of the car — the slope of the straight line passing through 


the two points (0 » 50) and (6 5200) = = . 19. 
= 25 km/hr. 


3 The equation of the straight line is: d =m t + c 


Lesson Four 


Example 111] Find the equation of the straight line which intercepts from the coordinate 
axes (X-axis and y-axis) two positive parts with lengths 3 and 4 length units 
respectively » then find the area of the triangle included between the straight 
line and the two axes. 


Solution .. The straight line intercepts from the positive 
part of X-axis 3 length units. NB 
~<- The straight line passes through the point A (3 50) 
`2 The straight line intercepts from the 
positive part of y-axis 4 length units. 
~. The straight line passes through 


the point B (0 » 4) x A x 
-. The straight line passes through the two 9 ч 
points A (3 ,0) апав (0 ,4) y 
Let the equation of the required straight line be y=mX+c 
dime E с. =-1 лу=- 4 Х+е 
э с=4 -. The equation is : у = -4x+4 


3 
> the area of A ABO = 4 x AO x BO = 1 T х3 x 4 = 6 square units. 


fm A person moved between the cities A d(km.) 


and B using his car with a uniform 

velocity and the opposite graph B300 
represents the relation between the 
distance (d) in kilometres and the time 
(t) in hours. 200 


Answer the following : 150 
(1) What is the uniform velocity of the car ? 


(2) Find the equation of the straight line 
representing the motion of the car. 


ind the distance between the car and О (0 50) о 


А t(hour) 
2 3 4 
after 3 hours from the beginning of the motion. 
“wy 600(Е) OS +162 = P[Z) мнз 08 
ка +х £ =B 


L 
Е*Х = — sexe--4(UH 


oSb(Z] (HB 
JjesunoK Áq An jo J 


suun їїЗпә] 9 © 
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BC Algebra апа Statistics 


Unit 


1 Relations and functions. 


Unit 


2 Ratio, proportion, 
direct variation and 
inverse variation. 


3 Statistics. 


Unit 


| Second | Trigonometry and Geometry — 


PT FUR! 


Unit 


54 Trigonometry. 


Unit 


£5 Analytical geometry. 


Unit Unit 


Unit 


Relations and functions. ~- 


Ratio, proportion , direct variation 
and inverse variation. __ 


Statistics. 1... 


Accumulative Basic skills 
"TIMSS Problems" .....- 


38 


-68 


1 Exercises of the unit: 
Cartesian product. 
Relation - Function (mapping). 


The symbolic representation of the function - Polynomial 
functions. 


The study of some polynomial functions. 


? Unit Exams. 


e А research project on unit one 


CA From the school book 


€ Remember @Understand © Apply Ў. Problem Solving 


| First | Fapiamsc bequality омо orderd pairs 


Ẹ Find the values of a and b in each of the following if : 
o 


| 3 (a5 b)-(-559) z (a »b) - (1025 127) 


i z 

3M (a—2 »b+1)=(2 »-3) (a) 0 (6 ›Ъ-3)=(2-а›—1) 
8] E (a-7 »26 2 C2 b) - 1) 5) (a 9b) =(2—a 92b—3) 

7&5 ›ъ?-1)= (32, 127) (a+ 7)=(b sb) 

5] (2a57)=(2b+1 3a) i8 (3 b) (5a-1542) 


Choose the correct answer from those given : 


T [ If (X—1 + 11)=(8 sy +3) > then X + 2y = $e 
| (95 (b) #5 (Y (d)25 
(81E(X25y) = (2,3) sthenX^ y + 1 = (El-Sharkia 20) 
(а)3 (b) 2 (c) zero (d) 1 
sm 3* Ay )e 4 sten X+y = ү" 
(a)2 (b) 3 (c) 16 (d) 17 
а] (а+2 563) 2 C 1 5b? — 1) s then ja? +b? = -+--+ 
(a)25 (7 (5 (9) +5 
5) If (X-3 ,2)) = (2,16) » then (y > X) = =- 
(а) (1,4) (b) (5,4) (c) 4 >1) (d) (4,5) 


Problems on the Cartesian product of two finite sets 


B Oirx={1.2} › y={3.4,5}. find X x Y and represent it by : 
. 
[1] The arrow diagram. [E] The Cartesian diagram. 


Exercise Kl ——— 


IF X = {3,4,8}, find X? and represent it : 
By an arrow diagram. [2] By a Cartesian diagram. 


[E 


IfX={15253} » Y={4}. find: 


of 


[UXxY [gYxx wy? (4) n (X?) 


B mrx={2,-1} › y={4,0} > z={4,5,-2} find: 

© 

mXxY @Yxz (a) x? 
(@jn(XxZ) Sna (Y?) [8n (22) 


Choose the correct answer from those given : 
е [1]If A and B are two sets » then the set {(X »y): XCA y € B] 


expresses -- (El-Dakahlia 16) 
(a) n (A x B) (DAxB (c)n Œ xA) (d)BxA 

© [8IfX- {1,2} , then X x Ø = —— 
(X (b 2 (о {0} (d) {а +0) 20} 

e [3)fX- (2) » Ү= {3} s then X x Y =---------- (Giza 17) 
(26 (5 {6} (c) (2 +3) @ {0 ›3)} 

© [EFX = {3} «then X?=.......... (Cairo 13 - El-Sharkia 17) 
(а)9 (b) (3 ›3) (©) {9} (d) {63 +3)} 

© [8]IfX = {3} »thenn (X2) = -~ (Qena 20) 
(a) 1 (b)9 (о {3 3} (d)3 

$ [8]I£X- (1» 2] and Y - {3,4}, then 85 4) € — (Qena 11 — Suez 19) 
(à Xx Y (b) Yx X (0X? (à) v? 

о [7]I£ÉnQO 22 » Y={1>52}>thenn (X x Y) = --------. (Giza 15) 
(а) 4 (b)3 (с)5 (d) 6 

6 M If n(X) 23 » n(XxY)- 12 thenn(Y)- ----.-.-.. 


(Damietta 15 — Port Said 17 — Cairo 18 — El-Menia 19 — Port Said 20) 
(а) 4 (b)9 (c) 15 (4) 36 


(YEE) одење Y/(slil ру) olea yalsdl | 9 


ОМТ 


1 € Remember @Understand Ф Apply ə Problem Solving 


о (8f n(X2)) 29 > then n (X) 2 —— 


(a) 2 (3 (с)9 (d) 81 

о @®йп(Х?)=4 > n(XxY) 26 thenn(Y)) =- (Giza 20) 
(а)4 ()9 (c) 16 (9) 12 

о 11f X is a non-empty set » n (X) 2 n (X x Y) » then n (Y) =. (Damietta 18) 
(а) 1 (b)2 (c) 3 (94 

о кає X? ,whereX- {Х:5 <Х<7,ХЄМ} >» thena=---.... (El-Sharkia 20) 
(a) 36 (b) {36} (c) (6,6) @ [5 ›7] 


o fia Git »5) € [3:6] x {x8} s then X2 — 
(Qena 15 – Kafr El-Sheikh 18 — Port Said 19 — Alex. 20) 


(а) 8 (b)6 (c) 5 (d) 3 


o Bait (2] x [x >sy}={(2 4) 0 »3)} s then X- y = —— 
(El-Sharkia 15 — Kafr El-Sheikh 20) 


(a) 1 (b)-1 (с) +1 (d)0 


COX x Y={(2 +6) (2 +9) 56 (3 +9) 56) > (5 ,9)} » find : X and Y 


IfX x Y={(1 51) >(1 +3) 055] > find: 
|X and Y (Byxx ү? 
(Giza 16 – Souhag 19 – El-Kalyoubia 20) 


D irx?={(1 51) (1,2) (2,1), 0,2)} > find: X 

Ө. 

@ ry x X= {(1 3) 9(2 +3) (3 »3)} fid: X? 

Ө. 

@ҥх={1 ‚2,3,4} » Ү={3,4 5] »represent X and Y by Venn diagram : then find : 


1 manvxv (£X-Y)xY G)Y-Xxx 
(B ш@ҥх={3.,4} » Y- (455) andZ- {6 5] »thenfind : 
? mxxen2 (8(X-Y)xZ (8)(X - Y) x(Y- Z) 


(El-Dakahlia 13 — El-Monofia 18 — El-Menia 19) 


Ф oux- {i} » Ү={2›3} » Z2 25556] 
> represent each of X › Y and Z by Venn diagram ; then find : 


First: 1|)X x Y (2)YxZ 

[SX xZ (aj? 
Second : (X x Y) U (Y x Z) Third : X x (YM Z) 
Fourth : (X x Y) N (X x Z) Fifth : (Z - Y) x (XU Y) 


A 


Ехегсїзе H—— 


Problems on the Cartesian product of two infinite sets 
а 


Identify the following points оп a perpendicular graphical net of the Cartesian 
1 product R x R : 

А (4,5) » B(65-3) » C237) » D(-156) » E(C-45-5) 

»М (0,6) > K(950) 

Then mention the quadrant that each point is located on the perpendicular graphical net 
or the axis it belongs to. 


116] Choose the correct answer from those given : 


* (4) Which of the following points lies on the second quadrant ? 
(а) 3,2) (b) 4 5) (c)(-3 ›-2) (9) (2 »—3) 

* [2]Ifthe point (a—b › 5) lies on the y-axis » then ---------- (Giza 18) 
(а)а=Ь (b)a+b=0 (c)a¥b (d)a—b=5 

* [3] @ If the point (5 » b — 7) is located on the X-axis » 
then b = .......... (Alex. 11 — North Sinai 16 — Qena 17 — Cairo 18 – El-Kalyoubia 20) 
(a)2 (b) 5 (07 (d) 12 

© [4]If the point (X » 7) lies on the y-axis »then 5 X+ 1 = -~ (El-Beheira 17) 
(a) zero (b) 1 (с) 5 (d) 6 

° cur (x 1 E 27 ) = (— 1 sy) » then the point (X » y) lies in the --.---.--- quadrant. 

(El-Fayoum 20) 

(a) first (b) second (c) third (d) fourth 

* [8]If b «3 then the point (5 » b — 3) lies in the -......--- quadrant. (Cairo 16) 
(a) first (b) second (c) third (d) fourth 

* [7]If XC. then the point Cc х, Nx) lies in the ---------- quadrant. (El-Monofia 20) 
(a) first (b) second (c) third (d) fourth 

e Tf the point (а » b) lies in the fourth quadrant ; then a x b ---------- zero. 
(а) = (Ы) > (с) < (4) > 

ө [EIF the point (2 a »3 b) ЄХ » then >= € (where a # 0) 
(а) zero (OE (2 (93 

© (iG If (|X| »4) 2 G » у?) and the point (X » у) lies in ће second quadrant › 
then X+y= (El-Sharkia 14) 


(а)7 (51 ()-1 (9-7 


F3 


UNIT 


1 € Remember @Understand © Apply ə Problem Solving 


111 If a < zero » b > zero » then the point which lies in the second quadrant is --- 


(El-Fayoum 18) 


(а) (a » b) (b) (Ca +b) (c) (a »—b) (d) (- a »- b) 

© 58 If the point (X —2 » X— 4) lies in the fourth quadrant » then X = .... where X EZ 
(a) zero (2 (c) 3 (d)4 

© (13 QQ If the point (X—4 »2— X) where X EZ is located in the third quadrant 
s then X= ~- (Alex. 15 — Kafr El-Sheikh 16— El-Monofia 17 — Port Said 19 — El-Beheira 20) 
(@а)2 (3 ()4 (d) 6 

о (14 If the point a — 4 5k) lies on the negative part of y-axis » then К = ---------- (El-Sharkia 18) 
(a)+2 (b) 4 (0-2 (92 


ША (2,0) » В (2,3) > CQ ,3) ,ійепіѓу on the perpendicular square net R? 
the points A › B » C and find the area of A АВС « 6 square units » 


| 
Fourth | Problems оп the Cartesian product of two intervals 


fis] t3 If X = [-2 »3] » find the location which represents X x X 
о 


Show which of the following points belongs to the Cartesian product of X x X 
A(132) » В(3,-1) » C(-154) andD (-2 0) 


 ҥх=[-2›,3] » Ү= [0,4] » find the region which represents each of : 
. 
| @XxyY (2YxX (3) Y? 


2) For excellent pupils 
. 


a Choose the correct answer from those given : 

0 (If (K-Y) хҮ= 01,2) ›(1,3)} ən (X x Y) =6 » then X = -+ (El-Sharkia 13) 
@ {1} (b) {1 52} (© {15356} — @ {15352} 

o [г}Ҥ#Х-Ү={7} » Y-X={254} » XN Y={6} »then X x Y) N (Y x X) = —— 

|^ 96:9] (b) {(7 +2) ,(7,4)} 

| (©) {0 57 4D} @{7 +6} 


12 | 


— Exercise Kl 
$ (3){3} x [0 , 2] is represented graphically in the figure ---....- 
у у, X 
3 3 3 
2 2 2 
1 1 1 
x —+ "i7 —— Re — 
40| 12 3 3 40| 1 2 3 10| 1 2 3 
4 st 4 
А y К 
"og © "oq 
Blixcv.xxv-(0505(05:25(5320:0:0525Q531 
5 
» find the values of : a 
ØEFXCY › п(Ххү)=6 » 4ЄХап(1,7ЄХхҮ, 
^ 
then find X » Y and X x Y (Damietta 17) 


Relation - Function (mapping) - 


Interactive test 


ш 
2 
[9] 
с 
ш 
x 
ш 
ta 
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Problems on relation and function from a set to another set 


Choose the correct answer from those given : 
° (4) If f is a function from the set X to the set Y » then X is called .......... 


(a) the range of the function f (b) the domain of the function f 
(c) the codomain of the function f (d) the rule of the function f 
e (2) If f is a function from the set X to the set Y » then Y is called ---------- 
(a) the domain of the function. (b) the codomain of the function. 
(c) the range of the function. (d) the rule of the function. 
* (21 the relation R= {(4 3) (053) > (2 > 5)} » then R represents a function where its 
range is ---------- (El-Kalyoubia 17) 


| (a) {15254} (b) {4 51525355} (с) {3:5} (dN 
4 (4) If R is a function from X to Y where X= {2,4,5} » Ү= {6,7} and 
R={(2 56) > (a +6) > (5 > 6)} > then a = — 

(а) 4 (b) 5 (c) 12 (d) 6 


Ba CA Which of the following relations represents a function from X to Y ? 
* Ifthe relation represents a function » then find the function range : 


" Exercise I — — 


Show which of the following Cartesian diagrams represents a function ;then mention 
the set of each function and its range : 


X x 

9 | ct ft | 

8 d с аш, 

6 с 

4 He hpo 

3 + a+ 

i-- | | 

ү з з 4 ях МЕ ШЕ d 


t Іа 


ЕХ= {а,Ь,с} » Y={2 245658510} » which of the following relations is a function from 
X to Y and which is not with giving reasons › if the relation is a function » state its range : 

WR = {(@ »2) 0.4] ER, = (а > 2) > (b 4) (5569 > (c »8)} 
EIR; = ((a »2) » (b »8) » (c » 10)} 

[5] The opposite arrow diagram represents a relation R from the set X to 
the set Y » where: X={-3,51,54} > Y={152,4,8} 

[1] Write R 

[2]Is R a function ? Why ? 

[B] Find the value of X if (X ;2) CR (Souhag 16 — Beni Suef 17) 


IX 2 {1,2,3}, Ү={1,3,6,9,12} andR is a relation from X to Y » where 
"a R b" means "а= 4 b" for each a EX »bEY 
Write R and show that it is a function and write its range. (El-Monofia 15 – Souhag 17 — Matrouh 19) 


IfX={4 5658510} › Y={2;3,4,5}andR isa relation from X to Y » where 
© 


"a R b" means "а= 2Ь"{огеасһаЄХ›ЬЄҮ 
Write R and represent it by an arrow diagram. (Aswan 11) 


E3I£X2 [1535455] » Ү={1›,2,3,4,5,6} and RR is a relation from X to Y ; 
where "a R b" means "a + = 7" for each a EX b CY 
Write R and represent it by an arrow diagram and also by a Cartesian diagram. 

(El-Menia 11 — Beni Suef 15 – Port Said 17) 


ШҤХ={0,1›,4,7} » Y- (153.5. 6] and R isa relation from X to Y where "a R b" 
means "a + b « 8" for each a ЄХ » b € Y Write R and represent it by an arrow diagram. 
Is R a function ? And why ? (El-Kalyoubia 11 — Alex. 18) 


[7 
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ШҤХ={2,4›5 oT} > Ү={4,5,6›,7 +9} and R is a relation from X to Y where 
"a R b" means "a < b" for each a € X and b C Y 


ge 


Write R and represent it by an arrow diagram and also by a Cartesian diagram. 


IEX 2115,25,354] » Y={y:y EN sy is an even number < 10} where N is the set 
of natural number and R is a relation from X to Y where "a R b" means "a = E b" 


for each a EX »b EY 


[1 Write R and represent it by an arrow diagram. 


[2 | Show that R is a function from X to Y and find its range. (El-Monofia 17) 


off 


х= {1,2,3} » Ү= 25357] апа К is a relation from X to Y » where "aR b" 
means "a + b =a prime number" for each a € X »b EY 


[T] Write R and represent it by an arrow diagram. Is R a function ? 
‘2 If 2aR 3 >» then find the value of a 


IfX={-1,50515253} » Y={0>51 545659} and R isa relation from X to Y > 
where "a R b" means "a^ = b" for each a EX »b € Y 


[1] Write R and represent it by a Cartesian diagram. 
[2 |15 R a function ? And why ? (Red Sea 16 — Qena 18) 


йҥх={-2,-1,1,2} » Y (1 1215558] andR isa relation from X toY > 


where "a R b" means "а? = b" for each a CX »b CY 
Write R and represent it by an arrow diagram and also by a Cartesian diagram. 


gX-[-25-1505152] and Y [4525 3 1:1 1 1 } andR isa relation 
o 


from X to Y where "a R b" means "b = 2*" for each a € X »b € Y Write R and represent it 
by an arrow diagram. Prove that R represents a function and mention its range. 


IfX={2 55 58} and Y 2 [10 516 »24 > 30} and R is a relation from X to Y where 
"a R b" means "a is a factor of b" for each a EX »b CY 

Write R and represent it by an arrow diagram and by a Cartesian diagram. Is R a function ? 
And why ? 


£31EX 2 {2,3,4} » Ү= 1658510 5 11 15} and R is a relation from X to Y > 
where "a R b" means "a divides b" for each a € X »b € Y 
Write the relation R 


J 


Problems on relation and function from a set to itself 


Choose the correct answer from those given : 


(1) The opposite diagram represents 


a function on X : its range is -.---..--- (Cairo 11) 
(a) {a} (5 {а,Ь,с} 
© {a >b} (d) {b >c} 


[2] The opposite figure represents a function on X 
» its range is ---------- ZU 
(a) {1 50 5-1 5-2} (b) {1 50 5-1} A 7 duis X 


(с) {0 »-1 5-2} (9) {1-1-2} 


CA ЕХ= {1,2,3 ,4} » which of the following arrow diagrams represents a function on ће 
set X ? 


4 


Fig. (1) Еїр. (2) Fig. (3) 


IfX={6 545250 5—2 ,—4 ,— 6} and R isa relation on X where "a R b" means 

"a is the additive inverse of b" for each a € X »bEX 

Write R and represent it by an arrow diagram and show with reason if R is a function or 
not » and if R is a function » mention its range. 


IfX= {o 71,2, 1] and R is a relation on X where "а R b" means "а is the multiplicative 
inverse of b" for each a ЄХ » b € X Write R and represent it by an arrow diagram and show 
if R is a function or not. 


£3 I£X 2 (15253 56 11] and R is a relation on X where "a R b" means 
"а + 2 b = an odd number" for each a € X »b EX 
Write R and represent it by an arrow diagram. Is R a function ? And why ? 


IfX={X: XEN ,1<Х<3} and R is a relation on X where "a R b" means 
"a + b is divisible by 3" for each a EX »b EX 
Write R and represent it by an arrow diagram ; then mention if R is a function or not. 


And if R is a function » mention its range. (Luxor 16) 


(Tee )\ вае Y (Sl з) Ы, yalsdl 17 


Exercise | 2 E 
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х= (1525456 » 10] and R is a relation on X where "a R b" means 

"a is a multiple of b" for each a € X »b € X 

Write R and represent it by an arrow diagram and also by a Cartesian diagram. 
15 В a function ? And why ? 


Irx-(-2 »—15051 »2] andR is a relation on X where "a R b" means 
"b = [а |" for each a € X and b € X write R and represent it by an arrow diagram » and 


show whether R is a function or not. 


ItX 2 [-25255] » Y={3>+7>¢} and R is a function from X to Y where "a R b" 
means "b = à? — 1" for each a C X and b CY 


[T] Find the value of l 


[E] Represent R by an arrow diagram. 


IX - {0,416} » Ү= {0,2,4}, show which of the following relations represents 
a function from X to Y : 

[3] R, where "a R, b" means "а= b foreacha€ X b EY 

[2] Rj where "a R, b" means "а ={b" for eacha € X »bEY 


[3] Rs where "a R, b" means "=> a=b" for eacha EX »bEY 


S 
of} 


Tf R is a relation on the set of natural numbers (N) where "a R b" means "a x b = 12" for each 
aEN >bEN: 


(4) If XR 4 » then find the value of X [2 Ify R3y » then find the value of y 


x 
of 


If R is a relation on the set of the positive real numbers (R,) where "X R y" means 
"y? 22 X" foreach XER, ›у ER, » and each of the following ordered pairs belongs to R : 


(а ›2) IC +b) > (€ +3) and (3 » d) Find the value of each оѓ: a »b >c and d 


ЕХ = {1 303- 1} > К, is the relation of the additive inverse on X and R, is the relation 
of the multiplicative inverse on X 


Find = В, ПЕ, 15 Ка function on X ? 


73 


B 


ҤХ={1›,2›3} » Y={13 +31 +65 ›23} апі is a relation from X to Y where "a R b" 
means "a is a digit of the number b" for each a EX »b EY 

[1 Write R and represent it by an arrow diagram. 

[2] Show which of the following is true » giving reasons : 2 R 65 » 1 R31 »3R 13 

[8] Write by listing method : M = {(y 23): (y » 23) ER} 


ҤА={-1›,1›,2} » B={d:d EN} and Risa relation from A to B where "X R y" means 
"y=2 X+ 3" for each X EA sy EB 


Write R and represent it by an arrow diagram. 


ЕХ= {1,2,3}, Ү={3 54 55] »show with reasons which of the following represents 
a relation from X to Y : 


[1]1,={(1 »3) (3 +3) (5 ,3)} (2)M={(2 ,4), (1,3) 833) 8 »4)} 


ІХ = (153 »5} and R is a function on X where R = {(a 53) »(b » 1) (1 »5)} 
» find : (1) The range of the function. 


[2] The numerical value of the expression : a+b (El-Kalyoubia 20 — Aswan 20) 


9 7 For excellent pupils 
e 


& ҤХ={-2,-1,0,1›,2} » Ү= [0 » 4[ and R is a relation from X to Y where "aR b" 
means "a? = b" for each a EX ;»b C Y 


Write R and mention whether R is a function from X to Y or not. Give reasons. 


If f is a function from X to Y where "a R b" means "a divides b" for each a € X »b € Y 
»XUY={2 535551151459 535} »n Q0 = 3and n (X x Y) 212 


Find each of X and Y and write R of the function f and find its range. 


If f is a function from X to Y where "a R b" means "a is a multiple of b" for each a C X 
© 
ob GY »n(X)=4 п (Ү) =2апіх UY={4 58 59 527} 


Find each of X and Y and write R of the function f and find its range. 


E 


Exercise E——— 


The symbolic representation of 
the function - Polynomial functions 


| Interactive test 


EXERCISE 


ta From the school book | 
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m 
EJ Choose the correct answer from those given : 
e [1]Тһе set of images of the elements of the domain of ће function 


(Port Said 16) 


is called --.------- (Damietta 15 — Matrouh 16) 
| (a) the rule. (b) the domain. (c) the range. (d) the codomain. 
d (2) If the function f : X ——» Y › then the range of the function f C .......... (Cairo 17) 
| (a)X x Y (X (0YxX (d) Y 
* (3) Which of the following functions is polynomial ? 
| (а): О) = ХО x ?-4) 7:700) = +0 +3 
|  (Qf:foo-sxie[x«8 (2 f:foo- xs 
* |4)All the following functions are polynomials except ---------- 
(а): 00=2х-5 O) f: f (0) =3 
(9f:feo-x(x«-2) @F:f00=F-7 
$ [5] The function f where f (X)=xX*-2xX3+7 
| is a polynomial function of the .........- degree. (Suez 15 — South Sinai 19) 
| — (ауы (b) second (c) third (d) fourth 
| [в | The function f : f CO = Х(Х-2 x?)isa polynomial function of the .......... degree. 
| (a) first (b) second (c) third (d) fourth 
° (7) The function f : f C9 = x2 (x? —3 X) is a polynomial function of the ......... degree. 
| | @) first (b) second (c) third (d) fourth 
| 


7] 


Exercise 


[E] The function f : f (X) = X? (X — 3)? is a polynomial function of the ........ degree. 
(a) first (b) second (c) third (d) fourth 

[8] The function f : f (X) = (X — 5) isa polynomial function of the -----..--- degree. (Qena 11) 
(a) zero (b) second (c) third (d) fourth 

(iO If f (X) 2 X2- X € 3 s then f 2) = —— 
(2-2 (-1 (c) 5 (d) 9 

її} Q9 2 x? -2 x «then f (f2 ) =~ (El-Dakahlia 11) 
(24 (b)2 (c) 6 (d) zero 

(18) If the function f : Z —» Z where f (X) = X? » then f (2) + f C2) =. 
(a) 0 (b) 4 (с)8 (d) - 8 

(9 If f COS k X-8»f Q) 20 > thenkz — (El-Sharkia 15 — El-Dakahlia 20) 
(a) 8 (b) 6 (с)4 (d)-4 

(4) If f (X) = X — 5 and $f@=3 s then a = .-........ 
(а)2 (b) 8 (c) 11 (4) 16 

BS If f: R— R where ў (Х) = ХК-2+3,7 (2)=11 s then k = ----------  (El-Sharkia 20) 
(a)5 (b)3 (c)2 (d)-3 

[18 If (- 1 » 0) Ethe set of the function f where f (X) = m X2 s then m =. 
(a) 0 (5-1 (c)2 (d)-2 

[17] If (3 » y) Ethe set of the function f where f (X) = X + 2 »theny =. 
(а) 5 (53 ()2 (d)1 

18) If (a » a) € the set of the function f where f (X) 22 X +3 ,ћепа= ---..-.. 
(а) 2 (b) 3 (0-3 (d)-2 

(ig If f (X - 3 = X-3 s then f (7) = ~- (El-Dakahlia 19) 
(24 (51 (с)7 (d) 10 

E If X = {2,4,6} » n (Y) 2 4 and the function f : X —- Y 


»f Q0 = X?— 1 s then Y may Без 


(а) {3 57 »13] (b) {3 515 525 ,45} 
(c) {3 515 535} (à) {3 515 525 535} 

a) If (0) 2 n X? +2 X? —3 , then the possible values of n such that f is a function of 
the second degree is ------.--- (El-Dakahlia 16) 
(a) {2 »3} (b) {1 »-1} (о) {21> 0} @ {2,1} 


ЕТ 


т —— 


1 € Remember @Understand OApply ə Problem Solving 


Bae саа дынын ‚7 0) of ($) when: 
o 


7300=3-2х (3f 00-x?-4 
Б EEUU (Luxor 14) 
ü If f Q9 22 X- 1 » then prove that : f (2) -3 f (1) = zero (El-Gharbia 11) 
ШҤ/(Х)=х?-3Х » g092x-3 (El-Menia 17 — Alex.18 — Qena 19 — Port Said 20) 
| Find: f (52) +3 (12) (2) Prove that : f (3) = g 3) =0 


[6] If f (X)=X?-2X-5 » then prove that : f (1 +{6)=(1 -{6)=0 

o 

ü The function f : R—> R where f (X) 2a X? & b X 45 за = zero and b is a real number 
? not equal to zero. 

(4) Find the degree of the function f 

Гг) f (3) = 11 » then find the value of b (El-Menia 18) « 2.» 


Elit £097 5 X-bandh Q9 = X-2band f (1) &h 3) 2-7 
o 


» then find : f (3) +h (1) ся 
9 If the function f : Z ——e N where f (X) = (X- 3)? and the function t : Z ——» N where 
о 

(0) 2 X-3 » then find the value of X which makes : f (X) = t (X) «Зог4» 
T) If f is a function on X where X = {3 5455 56} 
о 


апа f (3) =3 › (04) =5 › fG)=5 › (6) =5 
[1 }Кергезепї f by an arrow diagram. 


2 | Write the set of f and mention its range. (Ismailia 15) 


IfX={05153} » Y2 [152535455 7] and the function f : X — Y where 
Р00=5-х 

[1 Find the range of f 

[2]Draw a Cartesian diagram for the function f (New Valley 17) 


СИ If the function t : N——» N where N is the set of natural numbers » t : X+—» 2X +3 

[1]Еш4а:((0) » t(1) » tQ) » t(3) » t » t6) 

(2 Represent five elements of the elements of t оп a part of the square net of the 
Cartesian product N x N 


(3] What is the range of t ? 


22| 


® 1f the function f : Z——» Z where Z is the set of integers of 092x?-2x-3 
9 

(3]Find:f (4) » fO) > ЈО) » О) » РО) > FED > FED 
[2] Draw a part of the perpendicular square net of the Cartesian product Z x Z 


and represent on it seven elements of the elements of f 


(3) If f 00 = 5 » find the value of X «4or-2» 


ФШ ғу(х)=ах+ь › f(a=b » find the value of : a b? + 5 (El-Sharkia 19) « 5 » 
о 


If the set of the function f = {(1 53) › (2 ›5) (3,7), (4,9), (5 51] » write: 
[T] The domain of the function f 
[2| The range of the function f 
[3| The rule of the function f (Damietta 16 — North Sinai 17 — Luxor 19) 


e For excellent pupils 


. 
(B1/00-2x^ «bx «cani f 00=0 »when XE{0 »3} 


» find the value of each of b and c «-6 50» 


Now at all bookstores 


+, CL-MORMSSCR 


Series 


ГТ 


Exercise E—— 


The study of some polynomial 
functions interactive test 


CA From the school book №. 


& Problem Solving 


е linear function and the constant function 


Problems о 


| 
[1] Choose the correct answer from those given : 

о If f (X)=7 » then f (3) =--------- (Giza 17) 
(a)7 (b)-7 (c) 21 (d) - 21 


o EE f Q9 =2 s then3 f ([2) = 


| @у(з{2?) e (c)3 (2 
o Ef (х) =2 then (3) - f (1) = (El-Dakahlia 13) 
(a) f (2) (b)2 (c) zero (d) 10 
f ы FO) ums 
o If f (X) = 5 »then fao ^ 
(а) 5 1 (c) 1 (d) 10 
© [Б] f is a function such that f :R——>R > f 09 =3 then LO _-....... (El-Dakahlia 17) 
f (zero) 
(a) 6 (b) 1 (c)3 (d) undefined. 
о [8f f (Xx) =3 » then iO, ee (Alex. 05) 
2 3 32 
(а) 2 ® 5 (с)1 @ 3 


24 


DE (0) 2 - 7 s then f (X+7) = 


(2-7 (b) 0 (c) 7 (d) 14 
(B)If f (229 24 sthen f 209 = ——— (El-Dakahlia 09) 
(2-2 (b-4 (c)4 (4)2 


[8| The function f : IR —C—* R where f (X) = 5 is represented by a straight line 
intersecting the y-axis at the point --..---.-- 
(а) (5 »0) (b) (0 5) (c) (- 5 ›0) (9) (0 ,- 5) 

10] The linear function defined by the rule y = 2 X— 1 is represented by a straight line 
intersecting the y-axis at the point --.-.--.-- (Matrouh 20) 
(а) (0,1) (b) 0 »-1) (c) (1 +0) (d) (- 150) 

11] The linear function defined by the rule f (X) =3 X + 6 is represented by a straight line 

intersecting the X-axis at the point ---------- 

(а) (0 »—2) (b) C2 ›0) (c) (0 ;— 6) (d) (- 6 »0) 


(12) The function f where f (X) = 3 X is represented graphically by a straight line which 
passes through the point -.--.----- (Beni Suef 17) 

(а) (3 ›3) (b) (3 +0) (с) (0 +0) (9) (0 3) 

13) If the straight line which represents the function f : f (X) 22 X-a 
passes through the origin point » then a = ---------- (El-Fayoum 17) 
(а) -2 (6) 2 (с) zero (4) 3 

14 If the point (а › 3) lies on the straight line representing the function f : I& ——» R 
where f (X) 24 X-5 , then a = .-..-..--. (New Valley 20) 
(a) 2 (b)3 ()4 (d) 5 


(15) If the point (a » 4) is one of the points of the function g : IR ——» IR where 
g(X)=2X+b >then6a+3b= 


(a) 12 (b)9 (c) 6 (d)3 


(El-Dakahlia 17) 


C Represent the following functions graphically ; where X CR: 
Of: fQo=s Bf: fM=-4 
[8)f:fQ9-0 217:700=21 


(есе) одаташ эзш) tau, ald] | 25 


Exercise 8 — — 


UNITE—— 


1 € Remember @Understand © Apply ə Problem Solving 


ЄЙ Represent each of the following linear functions graphically and find the points of 
intersection of the straight line which represents each of them with the coordinate 
axes » where X CIR: 

[11]}/:ў}00=Х [г2]/:}00=-Х (s)£a f : f O0 -3x 
[4)£23f:f 002-2X (s)£3f:fQ9-x«2 (6)£2f:f09-22-x 
G)£3f:fO9-3x-1 | (€£3f:fQ0--2x«43| 9 f:fO9 - ix 
muf:fQoss-ix 


If the straight line which represents the function f : R——» R where f (X) 26 X-a 
? intersects the y-axis at the point (b » 2) » find the value of each of a sb (Aswan 20) «—2 50» 


If the function f : f (X) = 3 X — 6 is represented by a straight line passing through 
9 the point (a » 2 a) » find the value of a » then find the intersection point of the straight line 
with the y-axis. (El-Gharbia 20) « 6 » (0 »—6) » 


O r f: R— R where f C0 22 X +a and f (3) 29 > find: 
o 


C The value of a 
[2] The coordinates of the intersection point of the straight line representing the function 
with the X-axis. (Giza 20) «3 >(- 3 0)» 


a If the straight line representing the function f : Ё —» R where f (X) =a X + b cuts 
a positive part of the y-axis of length 3 units and passes through the point (1 » 5) 
» find the value of each of : a » b (Kafr El-Sheikh 20) «2 53 » 


If the straight line which represents the function f : R—» R » f (X) = a X + b intersects 
? the X-axis at the point (3 » 0) and intersects the y-axis at the point (0 » — 3) » then find the 
values of the two constants a and b and find the value of f (1) (El-Sharkia 17) «1 5-3 5-2» 


 ҥх={2 9356} » Ү= {3,4,5 565758} andr: X —Y where r (X)=9-X 
{1)Find the set of images of the elements of the set X by the function г 
[2 |1% ra linear function ? "state the reason" (El-Dakahlia 14) 


[10] The opposite figure represents the function f where f (X) 24-2 X 
$ Find : 

(1]The coordinates of A › В 

(2]The area of A АОВ 


(Ismailia 16 — Luxor 19) 


26 | 


In the opposite figure : 

The constant function f is represented graphically by the 
straight line BA and the linear function g is 

represented graphically by the straight line OA where A= 253) 
[1] Write the rule of the function f and the rule of the function g 


Exercise EJ — — 


off 


(2) Find the value of : f (- 10) + g (6) (El-Sharkia 14) « 12.» 
The opposite figure shows the straight line AB у 
4|B А 


which represents the function f : f (X) 24 
АО represents the linear function 


g:g(X)=nX+kand the area of the a 4 x 
triangle ABO equals 4 square units 

» then find the values of n and К » where О Ў 

is the origin point. (El-Dakahlia 17) «2,0» 


В 


ө 


@ While Karim was reading a book › he found that after 3 hours » 50 pages remained 


and after 6 hours » 20 pages remained. If the relation between the time (t) and the number of 


remained pages (b) is a linear relation : 


[1]Represent graphically the relation between t and b » then find the algebraic relation 


between the two variables. 
[2] What is the time that should be taken to finish the book ? 


[3] What is the number of pages remaining when Karim began to read ? (Ismailia 20) 


Second | Problems оп the quadratic function 


Choose the correct answer from those given : 


(4) If the point (3 » 2) is the vertex of the curve of the quadratic function f » then the 
equation of the line of symmetry is ---------- 


(а) Х=3 (6) Х=2 (Qy-3 @y=-3 
(2) The vertex of the curve of the function f : f (Q 22 X? -4 X + 5 is -~ 
(а) 71511) (5053) (с) (2,5) (d) (3,11) 


3|The equation of the axis of symmetry of the curve of the function f : f (X) = se 


@)Х=1 (b) X=0 (с)у=1 @y=0 


UNIT 


1 € Remember @Understand © Apply ə Problem Solving 


© [4 The equation of the axis of symmetry of the curve of the function f : f (X) = (X - 2} 


еринен 


@)x=0 (b) X=2 (с) Х=-2 (d) х=-4 
о (5) If the curve of ће function f such that f (X) = X? + c passes through the point (0 » 2) 
s then c = ---------- 
@)-4 (-2 (c)2 (d)4 
© [8]If (- 2 » y) belongs to the curve of the function f : f (X) = X? +1 »then ys 
(3-3 (b-1 (с)3 (d) 5 
© (7) The graph of the function f : f (X) = X 2_2X+41is the graph number .......... (Giza 08) 


Tow 


© [B]The opposite figure represents 


the curve of a quadratic function » A (— 4 50) 


» then the equation of the axis 
of symmetry is X = -- (El-Dakahlia 19) 
(a)1 (b)-1 
(c)-2 (d)0 
© [8] The maximum value of the function f : f (X) 2 2 X? 4 4 X+ 3is 
(2-1 (b) 1 (c)3 (d)5 
o Ef =X? » XE[-2 ,2] ‚еп W E ---------- (El-Dakahlia 08) 
(a) ]0,4] (b) Jo ,4[ (о [0 > 4] (9) [-4 ,4[ 


Represent each of the following functions graphically and from the graph , deduce 
the coordinates of the vertex of the curve › the equation of the line of symmetry and 
the maximum or minimum value of the function , where X ER : 


(Uf: f 0) =2X? taking x &[-2 ,2] 


(lf: f 0) = х2 + 1 taking x E[-3 53] (Beni Suef 14 — El-Fayoum 16) 
а): f Q0 2 X? -2 taking X E[-3 ,3] (El-Beheira 17 — Port Said 18 — Damietta 20) 
(4) CO f : f 00 22- X? taking x €[-3 ,3] (Alex. 18 — El-Gharbia 19 — Souhag 20) 


3l 


Ехегсїзе n—- 


Bf: f (OQ -2X?-2xtaking хЄ[-2,4] (Qena 11 – Cairo 18 – Kafr El-Sheikh 20) 
EM f : f C02 х2+2 X4 1 taking X €[-4 2] (El-Sharkia 17 — El-Gharbia 18) 
(7] £3 f : f CO = (X - 2 taking x €[- 1 » 5] (Kafr El-Sheikh 19 — El-Gharbia 20) 
(Sif: f Q0 = X (X-2) -3 taking XC[-2 ,4] (El-Dakahlia 17) 
(Sif: f 0923-2x- X? taking XE[-4 ,2] 

Gf: f (X)=4X+3-2 x? taking x€[-2 53] 

Wf: f ()=x?-4x+5 taking xE[0 »5] 

RB EB f:f 0) =1-3X+X? taking XE[- 1 24] 


If the curve of the function f : Е ——* R where f (X) = m- X?. intersects the X-axis at the 
point (- 2 » b) »find the value of : m>+2m (El-Sharkia 15) «9 » 


Ш If f (x) =a+ x? ‚(00 = c are two polynomial functions where 3 f (2) +3 / (09 =6 
» find the numerical value of : 2 f (0) + 2 l (T) where a and c are constants. 
(El-Dakahlia 19) « —4 » 


у 


The opposite figure represents the curve of the function f 
P where f Q0 29- x? 

Find : 

(4) The coordinates of A and C 

[2] The area of the triangle ABC 


(Kafr El-Sheikh 18) 
у, 


CI The opposite figure represents the curve of the function f 
where f (9) 2 m- x? , 
if OA = 4 units 
»find : (1 The value of m 
[E] The coordinates of B and C 
[3 The area of the triangle with vertices 


А 5BandC 


(North Sinai 16 — Luxor 18 — Giza 20) 


[Ж 


DNIT——— 


€ Remember @ Understand © Арріу s Problem Solving 


N 


1) The opposite figure represents the curve 

of the function f : f 0 2 ( x?-7 

»the area of the triangle ABC = 21 square units 
;A(05—7) 

Find the coordinates of the point В 

» then find the value of l 


(El-Dakahlia 18) 


In the opposite figure : у 
The curve represents a function of the second degree f : | | 


[1] Write the domain of f | 


Use the graph to find : a аз 


2| The range of the function f 


[3| The equation of the line of symmetry of the curve у | R| x 
of function f / | Ї 
++ 


[4| The maximum value of f F t 


[5] The value of f (1) 
[E] F f (0) 2 a (X 2)? +k » then find the numerical value of : a + k 


P For excellent pupils 


© 
22) In the opposite figure : 
е 


(El-Dakahlia 16) 


Tf the curve of the function f 
intersects the X-axis at the two points : 
A (1 +0) »B (4 »0) and M is the point 
of the vertex of the curve 
and f (- 2) + f (7)=8 
»find : f (- 2) 

30 


In the opposite figure : 

^ The drawn curve represents the quadratic function 
f:fOQ-x?-(k-2)X-k44 

If ABCO is a square 

» find the value of : k 


(El-Dakahlia 19) « 3 » 


In the opposite figure : ү 
$ The curve represents the function 

fi f ()=-xX?+4X+k- 1 and intersects 
the X-axis at the two points A and B 

ІОВ =5 ОА 

» find the value of : k 


CL-MORSSCR 
Notebook 


Free part 


- Accumulative tests. 
- Final revision. 
- Final examinations. 


Exercise EE — —— 


© For any two finite non empty sets X and Y 


The Cartesian product of X x Y 


is the set of all ordered pairs whose first projection of each belongs to X 


and the second projection of each belongs to Y 
ie.X x Y= {(a>b):a€Xx »bEy} 
Note that : X x Y + Y x X where X# Y 

© For any set X: X x O- Ox X- 0 

© The two axes XX and yy divide the plane into four 
quadrants as shown in the opposite figure 
and you can determine the quadrant in which any point 
lies by knowing the signs of its two coordinates. 

© If the X-coordinate of the point = 0 
»then the point lies on y-axis. 

© If the y-coordinate of the point = 0 


»then the point lies on X-axis. 


| The relation B 


© The relation from the set X to the set Y is a connection joining some or all the elements of 


X with some or all the elements of Y 


© If R is a relation from the set X to the set Y » then : 


e R is a set of ordered pairs such that the first projection belongs to X and the second 


projection belongs to Y 


eRCXxY 


© If R is a relation from X to X »thenR is a relation on X and RC X x X 


The function : 


© A relation from X to Y is said to be a function if one of the following cases is satisfied : 


= 


[1] Each element of the set X appears only once as a first projection in one of the ordered 
pairs of the relation. 


[m] 


Each element of the set X has one and only one arrow going out of it to an element of Y 
in the arrow diagram which represents the relation. 


Each vertical line has only one point lying on it of the points which represent the 
relation » in the Cartesian diagram which represents the relation. 


© If f is a function from the set X to the set Y written as f : X ——» Y > then: 

X is called the domain of the function f 

Y is called the codomain of the function f 

The set of images of the elements of the set X by the function f is called the range of the 


function f which is a subset of the codomain Y 


If 
(1) 
a 
8) 


| The polynomial functions : 


Q The polynomial function is a function whose rule is a term or an algebraic expression 
satisfying the following conditions : 


[1 Each of the domain and the codomain of the function is the set of real numbers R 
(2| The power (the index) of the variable X in any of its terms is a natural number 
Notice that : the degree of the function is the highest power of the variable X 
© The constant function : The function f : R——»R where f (X) = » b€Ris called 
a constant function and is represented by a straight line parallel to X-axis and intersects 
y-axis at the point (0 » b) 
© The linear function : The function f : R——»R where f (X)=aX+b » аЄ R-{o} , 
b Є Ris called a linear function (function of the first degree) and is represented by 
a straight line intersects y-axis at (0 » b) and X-axis at (ZÈ ,0) 


© The quadratic function : The function f : IR ——* R where f (X) = ах?+ЫХ+с 
where a » b and с are real numbers за # 0 is called a quadratic function and it is 
a polynomial function of the second degree and it is represented by a curve whose vertex is 


(22,768) 


оп йп Опе 


2) Model @ 
Answer the following questions : 


[1] Choose the correct answer from those given : 
EEX x Y={(2 53) » (2 55] » then n (X) = ------ 


(а) 1 (b)2 (c)3 (d) 5 
(2\If b «3 » then the point (6 » b — 3) lies in the ---------- quadrant. 

(a) first (b) second (c) third (d) fourth 
(3 If the point (X »3) lies on y-axis »then 7 X— 1 = ---------- 

(a) 20 (b-1 (с) 6 (d) 8 
alfo9-4xeb > iroe-s > then b = -------+ 

@) -57 (3 (c)4 (d)-3 
[5| The function f where f (X) = 3 X is represented graphically by a straight line which 

passes through the point ---.------ 

(а) G +3) (b) (3 »0) (c) (0 +0) (9) (0 »3) 
[E] The maximum value of the function f : f (X) 2 -2 X? +4 X43 is =- 

(а) 5 (b) 1 (c)3 (d)-1 


B агх- (1 9253} > Y2 (0515253 54] andR is a relation from X to Y where 
"a R b" means "b - a = 1" for each a € X »b € Y 
» write R and show that it is a function and write its range. 

[b]I£X 2 {2,3} » Ү= {3,5} аа2= {7,5} , then find: 
WXxxvnz (8SX-Yvxz  (sSXx-Yx(v-2 


[a] If the set of the function f = {(3 39) , (5 415) 3 (7 ;20] » write : 
[i] The domain of the function f [2] The range of the function f 
(3| The rule of the function f 
[b] Represent graphically the function f : f (X) =— 2 X +3 and find the two intersection 
points of the straight line which represents the function with the coordinates axes » 
where XER 


Л 


Unit Exams 


Barx- {-1,1›0›2} and R is a relation on X where "a R b" means "b =a?" 
for each (a » b) ЄХ? 
(1] Write R and represent it by an arrow diagram. 
[2 |15 R a function ? And why ? 
[b] Represent graphically the function f : f (X) = (X— 2» 41, taking X € [0 » 4] 
and from the graph deduce : 
[1 | The coordinates of the vertex of the curve. 
[2] The equation of the line of symmetry. 


(3| The maximum or minimum value of the function. 


[a] If апа g are two functions where f (X) 2-2 X + 3andg (X) 2-7 
(1]Find the degree of the function f 
[E] Calculate the value оѓ: f (0) + g (0) 

[b] The opposite figure represents the curve of the quadratic function f where : 
f 09 2 4-k X? › (k is constant #0) у 
„ A (0 » 4) is ће vertex of ће curve 
» O is the origin point » B and C belong to X-axis 
The area of the triangle with vertices A » B and C 
equals 8 square units. 
Find : 
[1] The equation of the symmetry axis» and the 

maximum value of the function f 


[E] The coordinates of B 


[3] The value of k 
(9) Mode! Ө 


Answer the following questions : 


Choose the correct answer from those given : 
(4) If the point (a » 3 — a) is located on the X-axis » then a = ---------- 
(a) zero (b) 3 (c) -3 (4) 5 
(8f f Q9 =X? sthen f (2) «f C27 
(a) 16 (b) zero (c) - 16 (d)4 


[з}Ххү={(2,›3)} » then X2 = 


| @ {4 > 9} 4:5)  ©{@›,2} @{2>9} 
| (4 If f : f (X) = 5 is represented by a straight line parallel to the X-axis » then it passes 
through the point - : 


(а) (0,5) (b) (5 »0) (065-5 (d) © 0) 
(SIf R is a function from X to Y where X = {3,5,7} » Ү= {4,9} 
and R = (G 4) > (b 59) > (5 »9)} s then b = ——— 


(а) 3 (5 (c) 7 (49 
(6| The function f : f (X) =(X- 5) is a polynomial function of ће ---------. degree. 
(a) first (b) second (c) third (d) fourth 


[2] [ах = {1,4,7} » Ү={-1›,1,4,7} апа R is a relation from X to Y where 
"a В b" means "a+|b|=8" for each a EX »bEY 


1] Write R and represent it by an arrow diagram. 

(2) Show if R is a function or not » with reason. 
[b]IFXxY=4{0 1) (135) (13) (4 1) > (4 5) > (4 +3)} 

эпа: (1) Y xX (2)X and X? 


[a] Represent graphically the function f : f (X)=X?+2X—4 s taking X € [- 4 52] and 
from the graph deduce : 


[i] The coordinates of the vertex of the curve. 
[2)Тће equation of the line of symmetry. 
[8]The maximum or minimum value of the function. 
[b] If the straight line which represents the function f where f : IR ——& R 


»f 0022 X-3k intersects the X-axis at the point (6 » m — 2) 
»find the value of each of : m and k 


Ø lalit(x -2 59) 2 G > X+ y) »find the value of : 3x42y 
[b] IfX={1 52} » Ү= {2,5} ай2= {4,5} 
»find : {7|(X-Y)xZ Eln A x Y) n(Z) 


[a] If X = {4 5 57} апа R isa function on X >R = {(a 55) 5 (b 55) (4 7] 
»find : (1 | The numerical value of the expression : 3 a +3 b 
(2| The range of the function. 
[b] If f : f O0 22X?-5 x «2 
> find the value of : f 2)- f (3) 
36 | 


A Research 


Project 


* Graphing quadratic function. 
* Associating mathematics with computer science. 


[| Do 


"The computer has become one of the important tools in different 
sciences, one of which is math". 
Discuss the following points using available resources : 


a research project on the following topic : 


* Write a short note on the Visual Basic language. 


* Use one of the Dynamic Mathematics Software (DMS) like GeoGebra 
(www.geogebra.org) to : 


1. Graph the function f : f (x) 2 x? 
2. Graph the function г: г (X) = (x— 1)? on the same figure. 
3. Graph the function n : n (X) = (x + 1)? , on the same figure. 


4. Compare the curve of function r with that of function f ; then 
compare the curve of function n with that of function f › and write 
what do you observe. 


5. Describe how g : g (X) = (x — 3)? and К: k (x) = (x + 4)? will appear 
after graphing them. 


Ratio and proportion. 
Follow properties of proportion. 


Continued proportion. 


Direct variation and inverse variation. 


Unit Exams. 


CE: esearch project on unit two 


N 


test on each 
lesson 


Ratio and proportion 


Interactive test 


\ 


© Remember @ Understand © Apply s Problem Solving 


a Choose the correct answer from those given : 


If a >b »2 and 3 are proportional » then $ ЕРНИН (Matrouh 19) 
OE 03 (Or @4 
The fourth proportional for the numbers 4 ; 8 and 8 is ......... (North Sinai 19) 
(a) 4 (b)8 (c) 12 (d) 16 
The third proportional for the numbers 4 » 12 ,... 48 іѕ.......... (Kafr El-Sheikh 19) 
(a)7 (b) 32 (c) 16 (d) 36 
If X »3 „4 and 6 are proportional 5 then X = .......... (Cairo 20) 
(a)0 (b)1 (c) 2 (9) 3 

.5| The second proportional for the numbers 2 » ... 8 , 12 is --- (El-Menia 18) 
(a) 4 (b) 6 (с)3 (4) 2 
1£2 ›3 ›б and Х— 1 are proportional » then X = .......... (El-Monofia 18) 
(а) 18 (b)9 (c) 20 (d) 10 

7]1If3 ,a—1 »a4 1 and 5 are proportional » then a = .......... 
(a)3 (b) 4 (c) +3 (4) +4 

1ҥ7х=Зу > then =. — 

@ 7 © i5 с) @4 
If5a—4b=0 > thena: b=-......... 
(a)4:5 (b) 4:9 (c)5:4 (4)5:9 


rj 


UNIT 


2 ө Remember @Understand © Apply se Problem Solving 


о 05912-5 »then5a-3b44 


5 
(а) 3 (b) 4 (с) 5 
° HS =} ten8a-6b 4c 
(a)3 (b)4 (c) 5 
3a. 1 m. 
о ats = 2 этеп > 
6 5. 2 
(а) 5 (b) $ (04 
© H3112a-3b ,then $8 = 2... 
2 2 E 
(a) 5 м 3 OF 
о falf4x=Sy s then а= ee 
(a) 1 (b) 2 (c)3 
© fis f3a=5b then 38 = 
(a)3 (5 © 3 
o 9812 х=7у »then (S) = €— 
2 1 49 
(а) + (b) 5 ©) 7T 
о ИЛ] If a ›Ь » 2 and 3 are proportional » then 2 = сог 
3 2 
(а) 5 (b) 3 (c)3 
© [B Ifa X »band 2 X are proportional quantities э+йеп--= E 
@2 ®+ (oi 
© 1915а 2 »3 b and7 are four proportional quantities »then в. 
3 EN 3 
@ 7 (b) 35 OF 
° 83 I4 х?=9 у? этеп = болен 
9 3 2 
(а) т (5) 5 (0*3 
81152-76 = Dias 
о Bizi oe 
5 T 3 
(а) 7 (b) 5 (c) 10 
a+2b_2 ee 
o air, = 3 then >= 
1 1 
(а) ж (8 ()- g 
о j3lfa»b „с and d are proportional quantities » then ---------- 
bia ald boa 
@ ae ©) b (0 = 4 


(El-Monofia 19) 
@6 
(El-Kalyoubia 20) 
(d) 6 
(Red Sea 11 — Alex. 20) 
@ 4 
(El-Dakahlia 18) 


А. 
@ + 
(Оепа 11) 
(94 
(El-Fayoum 17) 
5 
@? 
(El-Fayoum 09) 
ET 
© ® 
(El-Kalyoubia 17) 
(d)2 
(Aswan 17) 
1. 
9 1 
. (Souhag 13) 
3 
«3 
(Beni Suef 16) 
3. 
@ +3 
10 
@ X 


(Alexandria 11 — El-Monofia 20) 


(d)-8 


(d) ab = cd 


Exercise [E] — — 


18 x? 
ө g-— {Ж 
(а) 20 ху? (b) 30 Xy (c) 30 ху? (d) 15 Xy 
o 
(а) a? +b? (b) a? + ab (c) à + a? b (d)2a+2b 
о 88104 х2+9у2=12 xy then = = ТРИ (El-Kalyoubia 09) 
3 2 2 -3 
(а) 5 (b) 3 (c) 3 (9-5 
4 27 The ratio between the area of a square shaped region of side length l cm. to the area of 
another square shaped region of side length 2 lcm. is oe (El-Monofia 13) 
(a) 1:2 (b) 0:4 (c) 1:4 (94:1 
Find each of the following : 
o 
| 1] The first proportional for the numbers : --- „в 27 and 1412 
(2) The third proportional for the quantities : a 5 (a + b) » -— and (a? — b?) 
[3] The fourth proportional for the quantities : (a+b) »(a—b) » (a — b) апа... 
E Find the value of X in each of the following » if : 
о 
[1](2Х-3):(Х-5)=1:4 «1» 
E (X-5):(5X+3)=2:3 «-3» 
(5) (х2-8):(2х2+1)=1:3 25» 
[)(х2+10х):(2х2-3)=24:5 where Х is an integer. «2» 
x-2 
Tm i „пй: 3 (Aswan 15) « & » 
2X43 2y*5 5 m 
gri- 2y-5 » prove that : у= 5 
О itx?-4y?=3 ху, па: x:y «-1:1ог4:1» 
о 
@ їзх?-10ху+7у?=0 > X#y > find the ratio : X: y «7:3» 
Q ce) eite (oti дыш) stat wall | 41 


E 
5 2 € Remember @Understand OApply «ә Problem Solving 
X 2 .9X42 м 
Bg mrš- , find the value of the ratio ; =" (Souhag 19 — El-Menia 20) « 3. » 
£3 If à-- 3., find the value of :7a+9b:4a+2b (Qena 15 — Cairo 20) « 3» 
5; ъ= 5 
]г4а=3Ь , then find the value of : 
о 
2 2 
[1]4а+Ь РИ «1» 
2a-b a-b? 
aed , est о. 2ac+bd ой. 
Mirt=3 ‚ <= T find the ratio: 2206 4 
Ф ҥ7х-3зу:Х+у=3:1 find the ratio: 12X+9 y :11 X-3y «2:1» 
о 
121 +8 _ а where X #0 » then find the value of : 3525 (Ismailia 13) « 5. » 
[3] 7X+b b 2a 6 
ГЇ Find the number that if it is added to each of the numbers 3 ,5 »8 and 12, they 
^ 
become proportional. (South Sinai 17 — Assiut 18) « 2 » 
Find the number which is subtracted from each of the following numbers to be 
proportional 16 »21 » 14 and 18 «6» 
Prove that : a » b »c and d are proportional quantities if : 
© 
Госа 2+2 = 2+4 (El-Fayoum 09) 
[2] wa = as (El-Sharkia 15 — El-Fayoum 15 — Aswan 20) 
a-b c-d 
[8515 cra 
e208 x n un 
ae ga Daoism »c and d are positive quantities. 
@ б а:ь:с=5:7:3 апда +Ь -27.6 » find the value of each of : a » b and c 
о 
«115 916.1 569» 
2 2 2 
 ifa:b:c=3:4:5 » find the numerical value of the ехргевїоп:&+Ь-+с „50, 
o a(b+c) 27 
(D if2a=3b=4c find :a:b:c «6:4:3» 
О 


A 


Exercise IE — — 


Answer the following : 

B VLL 

[11 Find the number which if it is added to the two terms of the ratio 7: п, 

it will be 2 : 3 (Alex. 14 — Cairo 17 – El-Fayoum 18 — Giza 19) « 1 » 


(2) EB Find the number that if we subtract thrice of it from each of the two terms of the 


ratio 2 » the ratio becomes 2 (Giza 12 — El-Beheira 20) « 3 » 


LL Find the number which if its square is added to each of the two terms of the ratio ТЕЛІ 
> К becomes 4: 5 (Suez 17 – El-Monofia 20) « 3 or 3 » 


а) 


s] 


£ Find the positive number which if we add its square to each of the two terms of the 
ratio 5 : 11 , it becomes 3: 5 (Kafr El-Sheikh 17 — Giza 19 — Beni Suef 20) «2 » 


[ej 


What is the number which is subtracted from the antecedent of the ratio 15 : 13 and 
added to its consequent to become 3 : 4 ? (Luxor 20) « 3 » 


(6) Q Two integers » the ratio between them is 3 : 7 and if we subtracted 5 from each term 
> the ratio between them becomes | : 3 ; find the two numbers. 
(Alex. 18 — Ismailia 20) « 15 35 » 


8 


C Two integers ; the ratio between them is 2:3 » if you add to the first 7 and subtract 
from the second 12 ; the ratio between them becomes 5 : 3 
Find the two numbers. (El-Beheira 15 — Beni Suef 17 — Matrouh 18) « 18 27 » 


[8] Two positive real numbers » the ratio between them is 4: 7 and the square of the small 
number exceeds 5 times the great number by 39 ; find the two numbers. «12521» 


Й Geometric Applications 


The ratio between the two dimensions of a rectangle is 4 : 7 and its perimeter is 88 cm. 
о 
Find its area. «448 cm? » 


The ratio between the base length and the height of a triangle is 3 : 2 and its area is 48 cm? 
© 
Find the length of the base and the height. «12cm. »8cm.» 


In the opposite figure : 


Alaa shaded 5 the area of the circle » 2. the area of the triangle. 
Find the ratio between the area of the circle and the area of 
the triangle. 


(Giza 08) «2:1» 


E 


E 
52 
> @Remember @Understand OApply «Ф Problem Solving 


|» Life Applications 


A sum of money is divided between two persons with the ratio 2 : 3 » if the share of the 


first is L.E.30 » find the share of the second. xL Eds 


The shadow length of a tree is 3 m. and 
* in the same moment the shadow length 
of Islam is 120 cm. If the height of 
Islam is 180 cm. 

» find the height of the tree. 


«4l m.» 


CA Through the interest of the Egyptian authorities in the 


>Е 


villages » a budget of 1.85 x 10° pounds was set for one of the 
villages to build a school » a medical unit and a youth centre. 
If the cost of the school is 3 of the cost of the medical unit 
and the cost of the medical unit is E of the cost of the youth 


centre » what is the cost of each of them ? 


«75x10, 5x 10 s 6x 105» 


If the rate of success in one of the governorates of the 
third preparatory is 83% and the rate of success for boys is 
79% and the rate of success of girls is 89% » find the ratio 
between the number of boys and the number of girls in this 


governorate. 


The length of a piece of wire is 152 cm. » it is divided into 
two parts of ratio 11 : 8 »a circular shape is made from the 
long part and a square shape is made from the short part. 


Find the ratio between the area of the square and the area 


of the circle. (x = 2) «32:77» 


4 


For excellent pupils 


° 
& Four proportional numbers ; the fourth proportional equals the square of the second 
E 
proportional » the first proportional decreases the second proportional by 2 ; the third 
proportional = 8 , find the four numbers. 


«254585160174 5-258 54» 


х,у >z and l are four proportional numbers and X+ y = 8 > y+z=14 , z+l=24 
To) 


» find the value of each of X » y »zand/ «35559515» 


Find the positive number which if its multiplicative inverse is added to the consequent of 
О 


the ratio 2, it will become 3 «3» 


Wonders 


a of numbers 


У Choose an integer between 100 , 1000 ^ 

У Multiply it by 7 , then multiply the product H 
by 11 and multiply the product by 13 

3i Do it using different numbers and notice 
the product each time ! 


[4s 


Exercise Ed—— —— 


| Follow properties of proportion 


Interactive test 


CÀ From the school book 


© Remember S Understand Ф Apply s% Problem Solving 


[ 
Choose the correct answer from those given : 
© 


a c 3 ate _ 
ШШ -=т=$ бейка 
8 3 3 3 
@ & Ы) 3 ©з @ 3 
a c.h a+c+h ds - 
218 = au »then beirm (El-Sharkia 20) 
wiid OE oi og 
car ace 3 а-2с+е 
Ват 5 "еъ qur 
1 En 3 2 
(а) + (OE ©з @+ 
wmr х = i - = » then each ratio equals ---.------ (El-Fayoum 19) 
X+y+z X+2y-z X-yt+z X-y 
o% ъ= (73 Os 
== епа 
(а) –3 (b) 3 (c) 11 (d) 28 
{++ 
вн = т» 2 , then b = 
(a) 24 (b) 11 (c)8 (d)7 


Exercise 


90-7 „ +25 s then k =.......-. (Kafr El-Sheikh 11 — El-Gharbia 17) 
(а)9 (b) 13 (c) 14 (d) 8 
mri. ée а+2с+3е _ a 
B qp aiU 5f 
(а) 5а (b) 5с (с) 5е (9) 5а+5с+5е 
Г] 4—2 Li M 
"gem bra” : : 
(а) < (b = (0$ @ 5 
fora. ORT e es 
a01If—- 4 = 5 then 2b-3d^ 
(a) 10 (b) 15 (с) 5 (91 
126.32 10, then 3X42 = n. 
4y ol 2y+3l 
(a) 50 (b) 30 (c) 20 (d) 10 
fait >= =m » where m #0 then р = — (Cairo 17) 
(22m? (b) m? (c) m (d)2m 
us. 2X*y. uian 
Gs) If -—7 =m > then aod 
(a)3m (b)2m (c)17m (d)m 
Mh as e 4a+4b_ 
mrj kthen 8775 - 
@k (b) 2k (c)3k (d)4k 
Wri =E ,2а+3Ь=46 s thenac 
(a)2 (b) 4 (c) 5 (d) 8 
092-2 á 2=+ s then b £ € = ee (El-Gharbia 17) 
(a)3:4 (b)5:6 (с)6:5 (4)4:3 
If a »b »c and d are proportional quantities » prove that : 
m иу = = EET (Assiut 17) 
(2) £n 32222 22-24 (Suez 16 — Kafr El-Sheikh 18) 
Га! e+e a 
азе „а. (El-Monofia 11) 


r3 


UNIT 
№ 


€ Remember @Understand © Apply <% Problem Solving 


[7) 


2 
a (El-Monofia 16 — El-Kalyoubia 17 — El-Gharbia 18) 
4d bd 
ac а-сү 
5) $5 - (5-3) (Alex. 14 — Suez 18) 


a+b\2_ 22-35? 


ga - 2c-3d 


2 2 
(31,338 —5€ = 3 where a ›Ь »c and d are positive quantities. 


3p-sd b 


(El-Kalyoubia 19) 


(Ismailia 18) 


2а+7с-4е_ а-8е 
@15ъ+7а-4ғ- b-8f 


ке 2а42 +3 а2е2-5е*Ғ _ at 


20430 f5 b? 


2y-z 
3X-2y*z 


үз х2 +3 у2+22=2 Х+у (El-Menia 12 – Souhag 16 – Damietta 19) 


(Giza 15 — North Sinai 18 — Port Said 19 — Beni Suef 20) 


(2) 

E ж .X*y-22 _ 3 " 
Brx-;- Z „then prove that : 5737 == $ (Assiut 17) 
a mirs=8=4 » prove that : 2a — 5 b + 3 с = one of the given ratios. 

[2] 
E] (2112-5 - 5-252 27* s then find the value of : X 
o 


(El-Gharbia 16 — Qena 17 — Luxor 18 — Aswan 19 — El-Kalyoubia 20) «7 » 


а b 
X+y X-4y 


arbi ш а=Ь (Damietta 12 — El-Dakahlia 19) 


rove that : ———— = — —— 
sprove 5Х-Зу 3Х+5у 


X+2y+z_X-z 


ytz . Х+ъ2Уу+2 
» prove that : 13 r^ 


Exercise ——— 


mr x У » prove that each ratio is equal to 2 (unless X y =0) > 
© = 


then find X: y :z (El-Beheira 18) «4:2:3» 


х+ 
Шү E MN: »prove that: ТУ = 277 


= = Port Said 09) 
© a-bec b-c+a с-а+Ь ыы 


2Х+у _2X+2y+z 
4a+4b-c  3a+6b 


ы Y af »then prove that : 


Df uc me E 


(El-Beheira 17 — El-Kalyoubia 18 — Matrouh 19) 


a b 2a+b x 
13 eu є =% 
Br 2y-X » prove that anb y 
a b с а+2Ь 1 
14 € PB" i2. 
gi 3y-X йу nea 45 
2b 
13.5. —.5 , find the value of: t (North Sinai 09) « 4» 
o 2 7 à -c 
^ Х+у yt*z z4X X+y+z 
= = $—————- m 6 
k If 7 5 g Prove that X-z 5 (El-Monofia 16) 
b b b+ 
If E - = = Uu » prove that: 27775. (Kafr El-Sheikh 15) 


X+y+z 17 
oe 2.1 -Sheikh 20, 
» prove that 2X43ys3z ^ 50 (Kafr El-Sheikh 20) 


X+y yt+z z4X 
3 8 6 


If 5 = = 2 » prove Ња: e T - (New Valley 17) 


25 11 8 


a+30 _3b+5c _ 5с+а 
X+6y 6y+l0z 10z+X 


» prove that : $= 7. and finda:b:c «X:2y:2z» 


e 
ca 
p 
eae Ss жуш > prove that: X:y:z=18:7:17 
a 


22 а m Sib c © : - = 
Bis зх зу ухуд Prove that : 13 X(3c—2a)+5y(a+2b)=0 

23 read » prove that : (2 X —3 y) »(X+2y) » 10 and 26 are proportional. (Luxor 19) 
[7 

24 f= and 2 = 3. find the value of the expression : a + b + c in terms ofa «5а» 


3 
5 
25 pad ›2= 3 аба+Ь+с=75 > find the value of each of : a »b апіс 


(Red Sea 16) « 18 » 27 » 30» 


(Vit) лазаташ шз) cua, wall | 49 


@ Remember 


@ Understand OApply «ә Problem Solving 


) Geometric Application | 


In the opposite figure : 
o 


If AABC — A DEF 


» find the perimeter of : A ABC 


a Ex b _ с 
О X-y+z Х+у-2 yrz-X 


where DF : AC = 2: 3 and the perimeter of A DEF = 22 cm. 


+ prove that : each ratio = 


aX+byt+cz 


X? tyrr? 


«33 cm. » 


2Х+у Aytz  Az*3X 
[25 = = 
© х y 


2 
> then prove that : ——— 


= — — find the ratio X:y:z 


«1:3:3» 


а s 3 2 


(1]a4 b- c = zero 


Wonders 
of numbers 


2520 is the smallest number that can 
be divided by each of the numbers from 
1to 10 without any remainder. 


ye at2b _ 3b=¢ _£-4 ргоуе that : 


Try it yourself ! 


oportion 


EXERCISE 


Interactive test 


From the school book | 


@ Understand 


© Apply ə Problem Solving 


€ Remember 


I 
Ell Find the middle proportional between : | 
© 
[1]£23,27 2)9,25 [3]-2,-8 (Giza 09) 
[01,125 [5]2а›8аЬ? Б]({+ m? , (L- m? 
B Find the thira proportional of each of the following : 
© 
[1]6,12 2]x?,-5x (a) xX? 5-3 x? | 
If b is the middle proportional between a and c ; prove that : 
е 2 
pan — 2a+3b 
05 =5 (Giza 14) | (2) тн (Ismailia 17) 
X "cs 
(3) = = E aa mud == (El-Kalyoubia 18 — Cairo 20) 
з. 
= (b-c\2_e mreb a 
5 = =— 1- fi 
| \( 3 Vig ee (El-Monofia 11) 
_ dt wg 4G 2 wi? 2 
was Ab att а 2°, 3b сс. 
b-4c c 2b^-3a * $ 
E. 2 2 49 af @ 3 
(8) а tabib а. Li [RES 
b^-bcec^  bt-c b^ е ш 
(Aswan 16— Port Said 17 — El-Dakahlia 19) | 
зї a+b+c 2 asm. үз а 
fa) Qy—_2F s з; —®© — ‘l-Gharbic 
11) ГД Pea b B ioco arb (El-Gharbia 17) 


| 51 


UNIT—— . 


2 


е Remember Understand © Apply ss Problem Solving 


га ,Ь ›с апа d are in continued proportion › prove that : 


a-2b  3b*4c 3a+5c _a-4e 
b-2c 3c«4d 3b«5d b-4d 
3a-5c | 3b-5d a-d a-2b+c 
4 s4 
a-b+c b-c+d TTT a-b 
2 2 
Ee ч - = (Matrouh 17 — El-Beheira 18 — South Sinai 20) 
2 ob 
= зе, =F (El-Beheira 15 — Alex. 17 — Beni Suef 18) 
b’-3d 
usse (Qena 16 — El-Monofia 17 — El-Monofia 20) 
_с 
3 
C R С 
oy Db (Alex. 19 — El-Fayoum 20) 
$ qid 
a+b +с с 
E (El-Dakahlia 11) 
vag. bd 
a+5b_ |b i 
кекс = d (Alexandria 11) 
"TTA А 2+ bd 
3) =a (El-Sharkia 15) Bias att 


(1) 


[L3 


Choose the correct answer from those given : 


The third proportional of the two numbers 9 and — 12 is (El-Beheira 11) 


(a) — 16 (b) 8 (c) 16 (d) 108 
The middle proportional between a and c is --------- (Beni Suef 20) 
(а) [а +с 6) 25° (tac (d)ac 


(3) If the number 6 is the positive proportional mean of the two numbers 2 and т › 
then m= -——— (Aswan 13) 
(a)8 (b) 12 (c) 18 (d) 36 
(4) If X »y »z are in continued proportion » then X = -+--+ (Luxor 20) 
3e y 
(st yz (b) yz OF (à 
(8) If | m and n are in continued proportion » then ml nse 
(2-1 (b)0 (с) 1 (d) 2 
(8)1£7 > Xand E: are in continued proportion » then X? y = -+++ (El-Beheira 19) 
@)7 ъ+ (© 14 (d) 49 
@#=т=т= > then a= (El-Monofia 12) 
(a) 5x2? (b) 40 (c) 10 (2x5 


Ехегсїзе i — 


12-02-02 еп do (El-Sharkia 13) 
(a)2 (b)4 (с)8 (d) 16 

(8]If 6 a? b? ,3 a b and c are proportional quantities » then с = .......... 
@-3 (32b © + @4 

(10) If a » 2 » 4 and b are in continued proportion 5 then a +b = (El-Dakahlia 20) 
(a)2 (b) 4 (c)6 (4)9 

(11 The proportional mean between (X — 2) and (X + 2) is -......... (Cairo 09) 


@){х+2. (b) x?-4 (oa [x?-4 (a) x?-4 
(12) The number which is added to each of the numbers 1 »3 and 6 to become in continued 
proportion is -.--...--. (Damietta 13) 


(a)1 (b) 2 (c) 3 (d) 6 


О Ifa 3 ‚9 and b are in continued proportion › find the value of each of a and b 
о 
(Luxor 16) «1 327» 


13 >L » 12 and m are in continued proportion »find the value of each of апат «+6 5+24» 
© 


[5] Complete the following : 
o 
(4) The third proportional of the two quantities 9 (r+ 1)? and 6 (r? — 1) is 


[2| The middle proportional of the two quantities 9 X? — 25 y? and 
GutL-X-2,Bny- Bete $ 


[4]Ifa »b »c » d and e are in continued proportion and each ratio = the constant т 
» then 2 =.......... 
е 
У a+b? 
(5) If a » b and c are proportional ; then 2 = 
+c 


[E] The real number X which makes X+ 1 , X+ 5 and X+ 13 proportional is -......... 


[7]1£2 »4 4 X and 18 are proportional quantities » X CIR. , then X= ......... 


Find the number that if we subtract it from each of the numbers 3 57,19 »then they 
о 
become in continued proportion. (Luxor 17) «1» 


If b is the middle proportional between a and c anda 2 4с=4 
» then find the value of : a? + b? + c? (El-Fayoum 17) « 21 » 


[3 


UNIT 


2 ө Remember @Understand OApply «ә Problem Solving 


[11] If b is the PS proportional between a and c » c is the middle proportional between b and d » 
ө 


2 2 
b ac 
prove that : 7 cee aby 


d d bd 

x«-» y» 

12819 уе that : === 
ge: y= Xz» prove voca 2 


facii. 28 +3b 


B ro? -acandc?-bd > prove that : = 


о -4d 30-40? 
a+b? wc А А а 
r= = » prove that b is the middle proportional between a and c 
[ b c 
where a c is a positive quantity. (Alexandria 15 — Beni Suef 15) 


Ifa » b »c and d are in continued proportion » prove that : (b + c) is the middle 


proportional between (a+b) and (c +d) 


Œ If 5a «6b »7 c and 8 dare positive quantities in continued proportion » 
5a 5a+6b 
23/22 = Em 
prove that : 8d Te+8d 
4 


4,44 
If b is the middle proportional between a and c » prove that : Е 
° а 4b 4 LI ы 


) Geometric Applications] 


г X » y and z are three proportional side lengths in a triangle » X + y = 15 cm. 
o 


and y + z = 22.5 cm. Find : X : y «2:3» 


E) ABC i is a triangle in which m (2 С) = 60° , if the measures of its angles Z A » Z B and 


Z C respectively are in continued proportion. 


> find : m (Z A) and m (4 B) «60° 360° » 
©, А 

For excellent pupils 
e. 
if = D. =2 find the solution set of the equation : аХх?-2ЬХ+с=0 «{1}» 
o 


a If 5 is the middle proportional between X and y » find the middle proportional between 


(х+у ) and (y +) «+52» 


A 


S Remember @ Understand © Apply 


s Problem Solving 


iB Complete the following : 


If Xay »then X= en 


2) If z = =} where m is a constant #0 » then z oc ---------- 


* x 
3]If y oc X » then x 
- „ы MI 
4 |If X varies inversely as y » then 3 
2 


Ei у= 2 x then yc. 


8]If y «i ə then y varies inversely as -...---.-- 


(Aswan 08) 


(Ismailia 09) 
7|If X-2y =O then Xa J) 
3]If2 Xy 25 , then Хос. 
S Ifya Xandy=2asx=8 > then y =-....-.--- when X = 12 Sharkia 11) 
0) If y oc x and y =3 as X = 20 > then y = when X = 12 (El-Beheira 12) 
11 =2asX=4 > theny =~... X Cairo 11) 

-6asX-4, then ¥ = эзсез (in the simplest form) 
a3) If t= - where m is a constant z 0 » then t varies .......... as k when h is constant 
ot varies «+--+... as h when k is constant. 


| If y varies directly as X and y = 20 as X=7 
Find : X when y = 40 


UNIT 


2 € Remember @ Understand © Арріу se Problem Solving 


EW If a varies inversely as b and a = 12 as b=8 > find : 
[The value of a as = 1.5 


(8]The value of b asa - 2 «64 548» 


£3 If y œ X and y = 14 when X= 42 » find : 
o 
(El-Monofia 15 — Port Said 18 — South Sinai 19 — Port Said 20) 


(1]The relation between X and y 
(2) The value of y when X = 60 «у= 1Х,20» 


B airy oc x and y =3 when X -2 > find : (Alex. 17 — North Sinai 19 — Cairo 20) 
ө 


[C The relation between X and у 
(2) The value of y when X= 1.5 «уба 


О ity x and х=3ау=10 »find y when : 
o 
хЄ{1,2,3,4,5} «30515 510575 »6» 


If y œ the multiplicative inverse of the expression Ея > then find the relation between 
o 


Xandy »ifyz4asX-3 » then find the value of y as X = 9 
(El-Sharkia 08) « y = ёх? 936» 


Н ity «x? andy =64as Х=2 » find the relation between X and y and find the value 


3 of yas X= d (Luxor 20) «у=8 X? 31» 


Ø f y varies inversely as'[x and y =2as X= 16 
? » find the value of y as X = 32 «2» 


[10] Fy ax? » find the relation between X and y where y = 3 as X=2 
g 
(Qena 09) «y? = 2x3 » 


Ш ry? x; and x-8asy 23 » find Xas y= 1.5 «512» 
o Ax 


If y oc (X & 1) and X 23 when y 22 » then find the relation between X and y 
g 


(Matrouh 09) « y = lo D» 


m: 3Y . | forall the values of XER, sy ER, » prove that : y oc X 


9 3X45y 
A 


*2b b«3 
rÊ $ 7-3 © then prove that : aoc c (El-Fayoum 17) 
© 
21Х- 
mits > = Y » prove that : y œ z (Cairo 15 — El-Kalyoubia 18 — Damietta 19) 
E = 


[B ҥх?у?-6 xy +9=0 » then prove that : y varies inversely as X 
Б] 


(Damietta 13 – South Sinai 14) 


14а2 +92 = 12 аЬ » prove that : a varies directly as b (Matrouh 17) 
о 
[з rx y?—14x?y+49=0 » prove that : y ~z (Alex, 19) 
o 


VE] E (4 X 7 y) æ (X+ 2 y) where X € IR and y ER > then prove that : y œ X 
о 


d аа : 
T If ( F- x) & (X=Y) where a is a constant › Ху #0 » 


then prove that : X varies inversely as y 


LA Which of the following tables represents the direct variation and which of them 

е мре A 2 че 
represents the inverse variation and which does not represent the direct variation nor the 
inverse variation with mentioning the reason in each case : 


юра mm БЫ [БОЕ 
3 | 20 2 9 5 9 3 6 
5 12 4 |18 10 | 18 -2 | -9 
4 |15 12 | 54 15 | 27 -18| 1 
6 | 10 16 | 72 25 | 45 9 | -2 
{2 From the data in the following table , answer the following questions : 
© 


[T] Show the type of variation between X and y - 
ч mn 2 4 6 
[2] Find the constant of variation. eeh 
> 6 3 2 
[B] Find the value of y at X =3 x 
(4) Find the value of X at y = 22 (Damietta 16 — Ismailia 18) « 12 34 »5» 
From the opposite table : | x | ilals Т6 | 
о 


[T] Show the type of variation between X and y | y | 12 | a | 36 | 48 | 72 | 


[2] Find the value of each of a and b «а=24›Ь=3» 


(A: E)N адан! [eti дш) teat, жа] | 57 


Exercise EJ — —— 


UNIT 


2 € Remember @Understand OApply se Problem Solving 


B 


2 Ify=z+5 »z changes inversely with X and y = 6 when X = 2 ; then find the neuen 
К between y and X » then find the value of y when X= 1 (El-Monofia 17) «y = +5 +7 » 


If y =a + b where a is a constant » b varies directly with X » y = 3 when X= 0 and y = 5 


z 
El 


when X = 3 ; find the relation between X and y then find the value of y when X = 7 


«у=3+2 x v2» 


ө 


Ify 2a- 9 and yo e, anda 18 when X= 2 > find the relation between y and X 


s then deduce the value of y when X=1 (Kafr El-Sheikh 18 — Suez 18 — Luxor 19) «y=; 54» 
xi 


Ё ify=2+a »a varies inversely as X and a = 5 when X = 2 » find : 
o 


C The relation between y and X 

(2) The value of y when X=5 (El-Sharkia 17) «у=? +- 54» 
х= {+9 and l осу » then find the relation between land y 

known that : X = 24 when y = 5 » then find the value of y when {-12 «[23ys4» 


Choose the correct answer from those given : 
$ [1]The graphical form representing the direct variation between X and y is -+--+ 


M у, 3 
x. x b X x x x x 
[9 О [9 O| 
y У y x 


(d) (El-Sharkia 16) 


5 (2) £ The relation which represents a direct variation between the two variables X and y 


desees (Souhag 20) 
@xy=5 (b)y=X43 «= Ql 

* (S]Which of the following relations represents an inverse variation between the two 
variables X and y ? (El-Beheira 15) 
(a)y=X45 (b) y=4X «= (à xy-1 


s [4]Ify =m X where m is a constant z 0 » which of the following is wrong ? 


(a yo X (b) Хеу «х= у (d) Xo 3 
s8 | 


Exercise —— 


(5) If y varies inversely as X? › К is a constant » then -.......-- 


-kx? -k-x? mE. ak 
@)y=kx -(b)y=k = (y= pn y=% 
[B] If X and y are two variables › Biag ə then уос... 
2)2 
ү 1 2 1 
x b) — x d) — 
(a) . ( E (с) ( кел 


If y x X and y = 5 when Х= 3 ; then the constant proportional equals -- 

(a) 15 05 ()3 @ 5 

(8) ELI If y varies inversely with X and X =з when у= A » then the constant 
3 


proportional equals .......... (Beni Suef 15 — El-Beheira 16— New Valley 20) 
@ 2 02 ()2 @6 

[8] If X y? = constant ; then X varies inversely as -- (Ismailia 08) 
@ + ыу? Oy @y? 

10) If y ос = » then X varies сз (Matrouh 09) 


(a) directly as y 2 (b) inversely as y 2 (c) inversely as y (d) inversely as y 


(If y? « 4 X?-4 X y then - (Alexandria 15 — South Sinai 19) 


(ухх (yc x? Oyat Oya- 
(121£ x? y? + E =Xy »then -......... (El-Monofia 16) 
(8) Xocy ухх ()2X«5y (D y 
(3 If y 23 X-6 , then y o -+ (El-Sharkia 14) 
(a) X (03x (0x-2 (d)3 X-6 
mr- = where X # y # zero » then y o -+--+ (Ismailia 14) 
(a) x w+ (0X42 (d) X45 
(\ity-x=2 - where xy #0 > then ----.-...- 
(а)уосХ+1 (b)y xx Oyat Gy 
16) ЕД If the total cost of a trip is (y) » some of it is constant (а) and the other is directly 
proportional with the number of participants (X) » then -......... (Ismailia 11) 
(а)у=ах у= 
(©) y =a +5 (m is a constant #0) (d) y =a +m X (m is a constant # 0) 


[Т 


UNIT 


2 е Remember @Understand Ф Apply ss Problem Solving 


) Geometric Application | 


£ If (h) the height of a right circular cylinder (its volume is constant) varies inversely as 
о 


the square of radius length (r) and h = 27 cm. when r= 10.5 cm. 


> find h when r = 15.75 cm. (Port Said 20) « 12 cm. » 


Й Life Applications 


Ш A саг moves with a uniform velocity where the 


E 


distance varies directly with the time (t). If the car 
covered a distance of 150 km. in 6 hours » find the 


distance covered by that car in 10 hours. 


(El-Kalyoubia 13) « 250 km. » 


СД If the weight of a body on the moon (W) 
Г is directly proportional with its weight on the ground (К) 
If the body weighs 84 kg. on the ground and its weight 

on the moon is 14 kg. What will its weight be on the moon 


if its weight on the ground is 144 kg.? 


«24kg.» 


£ If the number of hours (n) needed for carrying out 


ЕЛ 


а work varies inversely as the number of workers (X) who 
carry out this work. 
If the work is carried out by 6 workers within 4 hours » 


what is the needed time for carrying out the work by 8 


workers ? 


(El-Sharkia 11) « 3 hours » 


60 | 


Exercise I — — 

If the distance covered by a bicycle (d) 

[3 

varies directly with the square of the time (t) 
= BL al 

sd= 16 km. when t = 4 hour; find 

the value of t when d = 144 km. 


(Assiut 12) « 14 hour» 


CA If the value of speed v that water passes through 
° 

a hose nuzzle inversely changes with the square of 
the hose nuzzle radius length r and v = 5 cm/s. 


when r —3 cm.» find v when r = 2.5 cm. 


Е If the weight of a body varies inversely as the Square of 
Г its distance from the centre of ће earth. If a satellite of 
weight 500 w. kg. is projected up to the space » what will 
its weight be when it becomes at a distance of 640 km. 
far from the surface of the earth to the nearest one (ке.) 


(Consider the radius length of the earth 6390 km.) 


For excellent pupils 


If Xœ y and z œ l » then prove that : (X + y) (z +) œ (Х— у) (z - b 


«413 wkg. » 


ü 
o 
aren „2 -аъ+) x> » then prove that : a? + b? = constant 
о 


[6r 


© The value of the ratio does not change if each of its terms is multiplied or divided by the 


same non-zero real number. 
© The value of the ratio (+ 1) changes if we add or subtract (to or from) each of its two terms 
the same non-zero real number. 


© If the ratio between two numbers is a: b » then : 


The second number -bm | , mz0 


| The first number zam | , 


The proportion : 


6 if T = == »then a »b »c and d are proportional m 
© If a » b »c and d are proportional quantities > then z- - => 
o It E 


© Ifaxd=b xc then 2 = | ТУЕ ar аа [2-4 
a C a b 
Q If = а then vu 
The antecedent of the first ratio _ The consequent of first ratio 


ie. sem 
The antecedent of the second ratio The consequent of second ratio 


ofc »thenazcm »b = dm where m is a constant #0 


© If a » b »c and d are proportional quantities and we assume that : + = ri =m 


, ћепа=Ът ›с=йт 
Ol E = ..andm, >M, 9M} >.. . are non-zero real numbers » 


m,a+m,c+m,€+... 
1 2 3 3 r 
—_|___+__~—— = one of the given ratios. 


then 


m,b+m,d+m,f+ 


© The quantities a » b and c are said to be in continued proportion if S 220: 
а is called the first proportional › c is called the third proportional 
and b is called the middle proportional (proportional mean) 


Of =" = -m then(e=dm],[b=am| and (a2 4m) 


© The direct variation and inverse variation : 


* If y varies directly as X * If y varies inversely as X 
and is written as y oc X » then: and is written as y oc x. » then : 
ys m x (Le. =m) Glye (ie. xy=m) 
where m is a constant z 0 where m is a constant #0 
gu. Bi- 
у, х, у, Xx 
(3) The relation between X and y is (3) The relation between X and y is not 
represented graphically by a straight à linear relation. 
line passing through the origin point. * To prove that y oc x , 
e To prove that y œ X » we prove that : X y т 
we prove that: у= т X where m is a constant # 0 
where m is a constant + 0 


on Unit Two 


(2) Model OF 
Answer the following questions : 
[1] Choose the correct answer from those given : 
[4 x? -9 у? s then = 
y 
@ 7 OE (9+3 @+2 
(2)1f х? у= 5 then = 


(ухх ®ухх? (yox (yo; 
13-5 9а e 

E (OE o2 @ + 
ҥ®„> „245—2 „бен уле iac. 

@-2 ®-} OF @2 


(5) The second proportional for the quantities 12 а b? s- 921 ab 914 b7 is ---------. 
(a) 8 ab> (b) 8b? (c)24ab (d) 24 bt 


[51у œ X and X= 1 when y = 4 » then the constant proportional equals -- 


@1 ()-4 (94 @-1 


a_b „аһ+а? 
[a] If [= » find the value of: 202 8. 


[b] If b is ће middle proportional between a and c » prove that : TK m 
+c 


where a » b and c are positive quantities. 


[a] If y varies inversely with X? and X 2 3 when у=4 > find: 


[1 The relation between y and X 


(2) The value of X when y = 9 


а+2с _ c-a 


[b] If a » b » c and d are proportional quantities » then prove that : bi2d dob 


64 


Unit Exams 


b prie 
me y-2x^ Же LG. ? find the value of : rb 


[b] I y 23e a and acc L- andy =5 when X = 1 find the relation between X and y 
» then find the value of y when X - 2 


[a] If a >b » c and d are in continued proportion » 


28 43b) 2 
prove that : 2as3d ^? 


[b] Find the positive number if its square is added to the antecedent of the ratio 29 : 46 and 
its square is subtracted from its consequent it becomes 3 : 2 


Answer the following questions : 


Ell Choose the correct answer from those given : 
[T] Ifa »b »2 and 3 are proportional quantities » then - =... 

@ 2 %4 ©з @2 
[#112 > 6 and X + 15 are proportional ; then X = ---------- 

(a) 1 (b)2 (c)3 (d)4 
[3]If X y = 12 , then y varies directly with ---....-- 


94 ®х-12 (x (2) X412 


[a] If y varies inversely with X and X =үз when у = 2 э then the constant of 
3 


proportion equals 

@4 (OR (02 @ 6 
()1t-à- bic чийинин) дын d eise 

(a)m (3m (с) n? (d) 3 т? 
ES then Sa-3b 72 

(a)3 (b)9 (с)7 (d)5ab 


(Sie) адаш! ыш) tua, wall | 65 


n 


[a] ғр ETA » prove that : a » b » c and d are proportional. 


[b] If y 2a— 1 »a varies inversely as X? and a = 4 when X 2 2 > find : 
(1] The relation between y and X 


[2 The value of X when y = 8 


X*ty yt*z z*X 
B iX 


= X+y+z 
> prove that : = 


[b] If a » b » c and d are proportional quantities 


2a+3b_a 


> prove that :5— 517 


Ta+9b 


[a] If 5 a=3b » then find the value of : 22257 


[b] If b is the middle proportional between a and c 


-b b 
> prove that: ——— PES 


a 
ru 


В аҥ4х?+у?=4Ху 
[i] Prove that : y oc X 


(2] Find the value of : X when y = 8 


WEN .a-b*c 1 
[b] Ifa:b:c=4:5:3 »prove that: — 7773 


Wonders 


> of numbers 
p— 

" .——^ From wonders of the number 7 is that if one 
, of its multiples up to 63 is multiplied by 15873 , 
every time the product is a number consisting of 


the same digits. 
N 47x15873-111111 314 x 15873 = 222 222 j 
NS М 21 х 15873 = 333 333 Try other multiples " 
N ч 0 o 


i 


А Research 


* Using ratio and proportion to solve problems. 

* Differentiation between direct variation and inverse variation. 
* Using mathematics to solve life problems. 

* Associating mathematics with social studies. 


* Associating mathematics with science. 


Do a res ct on the following top 


"Drawing scale is an application of ratio and proportion. It is 
considered one of the most important elements of a map". 


Discuss the following points using available resources : 


* Define drawing scale and mention its importance. 
* Stick a map of Egypt with a given drawing scale. 


* Determine two governorates on this map and measure the distance 
between them. Then use the drawing scale on this map to calculate 
the real distance between these two governorates. 


* Search for the law of uniform velocity and then calculate the time that 
а car , moving at uniform velocity of 120 km hr. , takes between these 
two governorates. 


* What is the type of variation between the time and the distance when 
the velocity is constant ? 


1 Exercises of the unit : 


9. collecting data. 
10. Dispersion. 
© Unit Exam. 


e A research project on unit three 


Scan the 
QR code 
to solve an 


interactive 
| teston each 


y lesson 


Collecting data 


ГШЩ From the school book 


E 


= 
© Remember @ Understand Ф Apply 4% Problem Solving 


[1] Choose the correct answer from those given : 


== is a secondary resource of collecting data. (El-Fayoum 12) 
(a) Personal interview (b) Questionnaires 
(c) Data base of the employees (d) Observing and measuring 

(8) is a primary resource of collecting data. 
(a) Central agency for statistics (b) Data of the school pupils in the previous year 
(c) Questionnaires (d) Data of the employees in one of the companies 


[3| The method of mass population is suitable for -........ 

(a) searching the formation of the sand of the Western Desert. 

(b) examining the sweetness of water for one of the wells. 

(c) finding out the ratio of existing a metal in one of the mines. 

(d) getting the number of the students who had the full mark in maths exam in a class. 
[A] The method of samples is suitable for all the following except ......... 

(a) examining a patient's blood. 

(b) knowing population. 

(c) checking the production of a factory. 


(d) finding out the ratio of existing gas somewhere. 


x 
23 
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e [5] Selecting a sample of layers of a statistical society is called ......... sample. —(El-Beheira 17) 

(a) random (b) class (layer) (c) deliberate (d) bunch 

о A factory has 125 workers » 75 of them are technicians and 50 are engineers › it is 

wanted to take a sample of layers of size 50 individuals such that it represents each 

layer according to its size » then the number of engineers of the sample equals -....... 
(El-Monofia 16) 


(a) 30 (b) 20 (c) 25 (d) 15 


Which of the following statistical data is primary and which of them is secondary ? 


“5 


CT) A survey for ће pupils in your class about the place to which will be the next trip. 

(2) If you count the number of seats existing in each class of your school. 

[B] If you make an investigation about the number of the successful pupils in each school 
subject in your school in the first session last year from the registered notebooks in the 
school. 

(4) If you go to a government authority in your governorate to collect data about the 
babies registered in each health office through March last year. 

[5] Searching the internet sites for the results of one team of sports teams in the league in 
Egypt in the year 2008 — 2009 


ЕП Compare between the methods of mass population and samples » showing the 
advantages and disadvantages of each of them. 


ü Mention the suitable method (mass population or samples) for collecting data in each 
7 ofthe following statistical societies : 

[T] The educational level of a class formed from 25 students. 

(2) The range of validity of drinking water in a well for drinking. 

[3] The ratio of oil existing in an exploratory location. 

Га] The range of spread of a disease in one of the crops. 


[5] The counting of factories in one of the industrial cities. 


200 employees were surveyed about their favourite 
1 food during break time. Every one was given a digit number d 2 
from 1 to 200 » then a sample representing 10% was selected 


to be interviewed about their favourite food : 

(a) Hot drinks. (b) Light meals. (c) Soft drinks. 
Determine using your calculator the digits of target 
employees in this sample. 


A 


i А school makes a study about how the pupils come to school ; if the number of pupils in 
the school is 320 ; each pupil is given a number from 1 to 320 
A sample of 1096 from this number is selected to ask them how they come to school. 


* on foot 1 * public transport Imm * taxi 
* bike eK * private car <p 


Determine the digits of the sample using the calculator. 


£ The administration of a hotel wanted to 
conduct a survey to 300 customers on the 
service level produced. Every customer got 

a digit from 201 to 500 » 10% of them were 
selected as a random sample to ask them about 
the service level. 

Determine using the calculator the digits of the 
marked customers in this sample. 


B aaa faculty » there are 4000 university 
students in the first grade » 3000 in the second 
grade » 2000 in the third grade and 1000 in 

the fourth grade. If we want to draw a layer 
sample of 500 students » where each layer is 
represented in this sample according to its size» 
calculate the number of students in each layer in 
the sample. « 200 > 150 » 100 +50» 


[ One of the factories of cars produces 3 models of 
cars in the year » their numbers are : 

300 cars from the first model. 

500 cars from the second model. 

200 cars from the third model. 

The directorate of the factory wanted to select 

a sample of 5% of production to represent each 
model according to its size. 

* Determine the number of the selected sample. 
* Determine the number of each model in the sample. «50515525510» 


ГУ 


Ехегсіѕе о рац 
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Г) It is wanted to select a random layer sample to represent each layer due to its size from 


a society consisting of 5000 individuals and it is divided into two layers. 
The number of the first layer is 1500 individuals. 
If the number of the second layer in the sample is 140 individuals 


„ calculate the number of individuals in the sample. «200» 


£ There is a need to draw a random layer sample to represent all the layers 
according to their sizes from a society of a total 40000 values divided into three 


layers as follows : 


Number of the layer 1 2 3 | 
[| Number of values їп the layer | 12000 | 20000 | 8000 | 


If the number of values in the first layer is 240 » calculate the size of the whole sample. « 800 » 


A society has 2000 individuals divided into 4 layers. It is wanted to select a random 
o 

sample such that each layer is represented due to its size. 

The investigator designed the following table : 


Number of the layer 1 2 3 4 Total 

Number of individuals of the layer | 500 | 700 | .......... 450 | 2000 

Number of the layer in the sample | .......... женен 1 | exem] 22 
Complete the table. «350 > 10 514 39 340» 


Wonders 
of numbers 


M 


Multiply your age in years X 39 X 259 
How do you feel about the product ? E 


Interactive test 
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Choose the correct answer from those given : 
| 


ө (15e is one of the measures of the dispersions. (New Vally 20) 
(a) The median (b) The arithmetic mean 
| 
(c) The standard deviation (d) The mode 


(Ismailia 20) 


è [2 |The simplest and easiest method of measuring dispersion is --.- 


(a) the range. (b) the standard deviation. 

(c) the arithmetic mean. (d) the mode. 
* [B]The difference between the greatest value and the smallest value in a set of individuals 

is called .......... (El-Sharkia 18 — Souhag 18— Port Said 19) | 
| (a) the range. (b) the arithmetic mean. | 

(c) the median. (d) the standard deviation. 
* (4 The positive square root of the average of squares of deviations of the values from | 
| their mean is called ---..-.--- (Port Said 18 — Kafr El-Sheikh 18 — El-Fayoum 19 — El-Kalyoubia 20) 

(a) the range. (b) the arithmetic mean. 

(c) the standard deviation. (d) the mode. 


о [5]Тһе mean of the values : 7 »3 56 »9 and 5 equals --.-.--.-- 


(Alex. 17 — North Sinai 17 — El-Fayoum 18) 


(а) 3 (b) 6 (c)4 (d) 12 


i 
(\- t) адаа тәш оа) stat, ае | 73 


= 
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о [5) Тһе range of the set of values : 23 »22 » 15 › 18 and 17 15 --- (Cairo 15) 
(а) 8 (b) 18 (c) 19 (d) 23 

© [7]1f67 is the greatest value of a set and if the range equals 27 ; then the smallest value of 
this set equals ---------- (El-Menia 16) 
(a) 67 (b) 40 (c) 27 (d) 94 

e (5) Тһе most repeated value in a set of values represents ---------- (Damietta 13 — Luxor 16) 
(a) the median. (b) the range. 
(c) the mode. (d) the mean. 

© [S]Ifthe mean of the numbers: 3k-3 » 3k-1 » 2k+1 > 2k+3and2k+5is 13 
s then k = s (Alexandria 11) 
@-5 (b) 10 ©5 @ + 

о (19 If the range of the values : 6 +k 56—k » 6+ 5k and 6—2 k is 14 where k EN 
> then k = s (El-Sharkia 20) 
(a)1 (2 (c)3 (d) 4 

© 111 the range of the values 2 »7 за »6is 8 where a>0 » thenaz----«  (El-Sharkia 14) 
(a)4 (b) 9 (c)-1 (d) 10 

© [12| Which of the following values of a makes the range of the numbers : 53 за › 58 »57 > 
60 and 55 equal to 9 ? (El-Dakahlia 16) 
(a) 63 (b) 61 (c) 51 (d) 50 

o ктш жее (Suez 19 — Alex. 20) 
(a) range (b) standard deviation (с) mean (d) mode 

© fig If2xX+2y=10 >XER* »y ER* »then the arithmetic mean of the values 
Xand y is ----- (Suez 16) 
@ + e$ (5 @2 

$ [15] The set which has more dispersion of the following sets is -------- (El-Kalyoubia 15) 
(а) 28 » 17 530 ›36 +20 (b) 20 5 19 529 537 543 
(с) 31 535 >26 937 »41 (d) 25 +39 519 55 527 

• [15 Тһе commonest measure of dispersion and the most accurate is the --------- 

(Damietta 14 — El-Menia 18) 

(a) range. (b) mean. (c) standard deviation. (d) median. 

$ (17fall individuals are equal in values » then ----..---- (South Sinai 17 — Luxor 20) 
(а) X-X»0 (b) X-X«0 (с)с=0 (@х=0 


al 


© 118 The standard deviation of the values 5 55 55 ›5 equals (El-Dakahlia 20) 
(a) 0 (b) 5 (c) 6 (92 

о И91ЕУ(Х- xy? = 48 of a set of values and the number of these values is 12 
s then O = ·-........ (Cairo 17 — El-Monofia 19) 
(a)-4 (b)-2 (c)2 (d)4 

£3 Calculate the standard deviation for the next data : 

1 [1116 532 55520527 (El-Monofia 17 – El-Gharbia 18 — El-Monofia 19 — Port Said 20) « 9.3 » 
[8172 553 ,61 570 559 (Luxor 19 — Damietta 20) « 7.1 » 
[3]15 ,-12 ,-9 ,27 ,- 6 «153» 
[4]22 ,20 520 520518 «13» 


B Which of the following sets has more dispersion › using the standard deviation ? 
. 
Set (A) :7 3859,10, 11 Set(B):21520511519 — Set(C) :29 530 ,30 535 


Calculate the mean and standard deviation of each of the following data : 
e 


(3173 54 562571 560 (Assiut 17— Qena 20) « 64 7.07 » 
[2113 » 14 517 519 , 22 (to the nearest 3 decimals digits) (El-Sharkia 17) « 17 33.286» 
[3] @ 65 561 » 70 56470576570 «68 94.6» 
[4] £3 23 512 517 »13 5155165859 537510 «16582» 


The following values represent marks of five pupils їп a test : 8 »9 56 » 12 » 10 Calculate : 
© 


[1] The mean of the marks. (El-Dakahlia 17) «9 » 
[2 The standard deviation of the marks. «2» 
LL The opposite table shows the temperature City Max. Min. 
in some cities : Ismailia 25 1l 
[11 Calculate the mean and standard deviation of Suez | 26 12 
the maximum temperature. | El-Arish J 24 10 
[2 Calculate the mean and standard deviation of паа a 6 
the minimum temperature. параша 22 
El-Tur 26 16 
Hurghada 27 15 
Rafah 26 п 


«25 315511 93.2» 


r3 


Exercise KT] — — 


UNIT 


3 € Remember @Understand OApply ss Problem Solving 


Д гп) The following frequency distribution shows the number of children of some 


families in a new city : (El-Beheira 16 — Alex. 19 — El-Monofia 20) 


[Number ofehildren| zero | 1 | 2 | 3 | 4 | 
Number of families | 8 | 16 | 50 | 20 | 6 
| | 


Calculate the mean and the standard deviation of the number of children. «2,1» 


a8 C The following are the frequency distribution for a number of defective units 


o 
found in 100 boxes of manufactured units : (El-Beheira 14 — El-Beheira 17 — Souhag 18) 
Number of defective units | zero 1 2 3 4 5 | 
Number of boxes з | 1 | 17 | 25 | 20 | 19 | 
Find the standard deviation of the defective units. «14» 


B The following frequency distribution shows the number of goals which have been 
scored by 30 players from 5 penalty kicks for each player during a training : 


Number of scored goals | 0 1 2 3 4 5 | 
Number of players 2 4 5 8 7 | 
Find the mean and standard deviation of ће number of scored goals. «29514» 


C The following frequency distribution shows the ages of 10 children : 
© 


{Age in years 5 8 9 | 1 | 12 | Total | 
| Number of children | 1 2 3 3 1 10 | 


Calculate the standard deviation of the ages in years. 


(Alex. 17 – Giza 18 – Qena 19 — Cairo 20) « 1.7 years » 


Ш The following table shows the frequency distribution of the number of students who 


won in an art competition from a school having 20 classes : 


[Number of students | 0 | 1 2 [з | 4| 5 | tot] 
| Number of classes 1 3 5 6 3 2 20 | 
Find the mean and the standard deviation of the number of students. «265,13» 


J 


The following table represents the frequency distribution of sets of temperature 
o 
degrees in some of world cities : 


| Sets of temperature degrees s- | 15- | 25- | as 45- | 
| Frequency 7 9 u |i] & | 


Find the mean and the standard deviation of the temperature degrees. «316 312.9» 


Ш Calculate the mean and the standard deviation for the following frequency 
© 


distribution : (Qena 16 – El-Gharbia 17) 
Sets o- | 4- | s- | 12- [16-20 Total | 
Frequency з 14/7] 2 9 | 25 | | 
«11б,›5Л7» 


The following table represents the daily wages of a set of workers їп а factory : 
[] 


(Kafr El-Sheikh 20) 
| Ѕеіз of wages | 20- | 30- | 40- | 50- | 60— | 70- | 
[Number ofworkers| 10 | 2 | 8 | 6 | 3 | i | 

Find the mean and standard deviation of the wages. «4075 913.4» 


L3 The following distribution table shows the amount of gasoline that a set of cars 
o 


consumes : 
Number of 
| fe = = = [15-17 | т 
kilom per litre 5 9 11 13 5-17 | Total | 
| Numberofears | 3 | 6 | 0 | 12 | 5 4 | | 
Find the standard deviation of the number of kilometres per litre. «27» 


fie The following frequency distribution shows the value of electricity bill for 200 
[7 
participants : 


| The value of the bill in pounds [5- T 25- | 35- 45-| 55- Total | 
[Number of participants (frequency) | 19 | 50 | 85 | 25 | i5 | 6 | 200 | 


Find the mean and the standard deviation of the values of these bills. «2925 511.5» 


r3 


Exercise E— — 


UNIT 


3 € Remember @Understand Ө Apply 


For excellent pupils 


СП The two frequency tables represent the marks of the students of two classes А and 
ө 


дь Problem Solving 


B of third preparatory in an exam : 


Sets of marks 0- 10- | 20- | 30- | 40-50 | Total 
Class A 
Number of students 2 5 п 15 7 40 
Sets of marks 0- 10- 20- 30- 40 —50 Total 
Class B 
Number of students 2 3 18 T 10 40 


1 Represent both of distributions using the frequency polygon in one figure. 
(2) Find the mean and standard deviation for both frequency distributions. 


[3] Which class is more homogeneous in getting marks ? «30 310.7 330 5 11 » 


Wonders 
of numbers 


111111111 x 111111111 


=12345678987654321 
Ua ^ 


a —— zt 


| Resources of collecting data : | 
© Primary resources (field resources) 


These are the resources from which the researcher gets data directly. 


© Secondary resources (historical resources) : 
These are the resources from which the researcher gets data that previously collected and 
registered by some authorities » formal organisations or persons. 


| Methods of collecting data : 
© Method of mass population : 
It is based on collecting the data related to the phenomenon under study from all 
individuals of the statistical society and it is used to inventory all individuals of society. 


© Method of samples : 
It is based on collecting data related to the phenomenon under study from a representative 


sample of the society » and applying the research on it » then generalizing the results on the 
whole society. 


The samples : 


© The sample is a small part from a large society that looks like the Society and represents it 
well. 

© Not a random sample (deliberate sample) : 
Itis a sample in which we select its individuals of the statistical Society by a certain way to 
satisfy the objectives of the research. 

©) Simple random sample : 
Itis a sample used for the homogeneous societies which are not naturally divided into 
groups or classes. 

© Layer random sample : 
It is a sample used in the statistical societies which are heterogeneous or made up of 
qualitative sets that are different in characteristics. 

© The number of individuals of the layer in the sample 


_ the total number of individuals in the layer 
~ the total number of individuals in the society 


х the number of individuals of the sample 


«approximated the result to the nearest unit» 


The dispersion : | 


© The dispersion is a measure that expresses how much the sets are homogeneous. 


© The range of a set of values is the difference between the greatest value and the smallest 


value in the set. 


© Standard deviation is the most important » common and accurate measure of dispersion. 
We can calculate it by calculating the positive square root of the average of squares of 


deviations of the values from their mean. 


© The standard deviation (6) of a set of values = 


Where : 
X denotes a value of the values » 
X denotes the mean of the values » 


n denotes the number of values 


2 
© The standard deviation (с) of a frequency distribution = rct 


Where : 


X represents the value or the centre of the set » К represents the frequence of the value or the set › 


X(Xxk) 
Xk 


У, k is the sum of frequences and X (the mean) = 


on Unit Three 


Answer the following questions : 
Ell Choose the correct answer from those given : 
[1 The difference between the greatest value and the smallest value of a set of individuals 


is called .......... 
(а) the range. (b) the arithmetic mean. 
(c) the median. (d) the standard deviation. 
[E] If X, (X — X)? = 36 of a set of values and the number of these values = 9 ; then © 
(а)2 (4 (c) 18 (d) 27 
[8] Selecting a sample of layers of a statistical society is called .......... sample. 
(a) random (b) class (layer) (c) deliberate (d) bunch 
[4] The range of the set of values : 5 » 14 »4 537 515 516 and 7 is —— 
(a) 30 (b) 33 (c) 32 (d) 22 
[5] The positive square root of the average of squares of deviations of the values from its 
arithmetic mean is called ......... 
(a) the range. (b) the arithmetic mean. 
(c) the median. (d) the standard deviation. 


[E] The standard deviation of the values : 5 55 55 , 5 equals -.......- 
(a) zero (6) 5 (c) 6 (92 


Calculate the mean and standard deviation of the following data : 16 532 55 ,20 527 


E If the number of persons in 50 families is as follows : 
[ Number of persons 2 ki 4 | 5 6 vi | 


8 
| Number of families 5 | 7 sn] 5 4 | 


Calculate the mean and the standard deviation of the number of persons. 


@ The following frequency distribution shows the marks of 20 students in an exam : 


| Sets zero-| 2- 4- | 6- 8- 
| Frequency 1]sle|sls 
Calculate the standard deviation. 


(Vie) eflet Y/(etl лш) tac; kabel] | 81 


A Research 


Project 


Project aims : 


• Collecting and organizing data in frequency tables with sets. 

• Calculating the range of a set of individuals. 

• Calculating the mean and the standard deviation of a frequency 
distribution with sets. 


• Appreciating the role of statistics in daily life. 


Do a research project on the following topic : 


"Standard deviation is considered the most accurate, important and 

common measure of dispersion measures". 

Discuss the following points using available resources : 

e Choose two of dispersion measures and point out their advantages and 
disadvantages. 

* Record your classmates’ marks at one of the maths exams and at a social 
studies' exam : then do the following : 

1. Find the range of your class marks in each of the two subjects. 

2. Form the frequency table with sets for the marks of math and 
according to this table's data , calculate the mean and the standard 
deviation of your class marks in maths. 

3. Form the frequency table with sets for the marks of social studies and 
according to this table’s data , calculate the mean and the standard 
deviation of your class marks in social studies. 

4, Indicate the subject in which the level of your class is more 
homogeneous. 


Choose the correct answer from the given ones : 


mísic..... 

(а) (3 »7) ®© ]3 7] ©) ]3 ,7[ 
@)[2 »7] {2,7} =... 

(a) [1 6] 2 (о ]2,7[ 


(а) [50 (75 (6o 


(a) 22017 29206 4... 


another square shaped region of side length 2 X cm. is ---------- 


(31:2 (b) x:4 (с) 14 


(а) Е? (b F +F (с)Е+1 


[3] The next number in the pattern E EI EI » 27 » [48 is TEM 


(8) If F is an odd number » then the next odd number directly is -........- 


(Alex. 16) 
(d) {3 57} 
(Matrouh 17) 
@ {0} 
(New Valley 20) 


@90 


(Luxor 17) 


(d) 22016 


(d)-1 


(а) 1 (b) 2 (c) 2016 
(Sjlf[-1,x]N [y »5]=[2 »3] s then x* =.......... 
@)8 oi ©9 
[8 | When the side length of a square increases by the ratio 10% » then its area increases by 
the ratio -......-.- % 
(а) 10 (b) 15 (c) 20 


(d) 21 


[7 | The ratio between the area of a square shaped region of side length X cm. to the area of 


(Beni Suef 17) 


(4)4:1 
(Giza 17 — South Sinai 19) 


(d)F42 


r3 


НШ&ҤХ-у=5 > X+y=- sthenX?-y^-. 
GSIEX- y sy X25 then X^ y « y X=. 
alt (x-y=20 » X?« y! 2 10 ,ћеп Xy 


HSIÉ1«X«35XCR then (3 X- 1) € — 


(S| If M represents a negative number » which of the following represents a positive 


number ? (Kafr El-Sheikh 17) 
(а) М? м? (02M (d) a 

19 Half of the number 99 E (Damietta 17) 
(2) 2? (6) 120 (с) 279 (d) 19 

m (x - 37? = 1 5 then X € — (El-Monofia 18) 
(а) IR (5) R- {3} (oR- (4) ()R- {1} 

&a( = : ре ( ga - Бн (El-Monofia 18) 
(а) zero (Ы)1 (с) s- 1 (a) 41000 

883X43*4 3*2 (Suez 16) 
@)9* (53?* (gant ()3**? 

0325425429 Dim vi sco 
(а) 27 (b 2° 2 (d) 220 


(Kafr El-Sheikh 17 — Aswan 20) 
0) 5 (b) 1 (с) 25 (d) 5 


(Aswan 16 — Ismailia 20) 
(a) 10 (b) 15 (c) 20 (9 25 


(Alex. 16) 


(a) 10 (Ы) 5 (9) 20 


(Suez 16 – Giza 20) 


(a) [2 ›8[ (b) [2 +8] (с) ]2›8[ (à) {2,8} 

(19) The S.S. of the inequality : 5 — 3X>11inRis--------- (Kafr El-Sheikh 17) 
(a) ]- »—2[ e) |2,5] (с) +» »-2] (d) [-2 2] 

29 The sum of the two square roots of 2 + is- (El-Monofia 17 — North Sinai 19) 

3 9 

(a) zero (5 5 (c) 3 (d) 4 

53] Four times the number D шене (Alex. 17 – Souhag 19) 
(а) 2” (b) 8° (c) 2? (d) 4* 

ax [3+2 > y=- > then (X+ y)? = (El-Gharbia 17) 

152 

(a) 8 (b) zero (c) 9 (d) 12 


Basic Skills 


231ғ2х= 1 s then X = secs (El-Monofia 17) 
@ + ©) + ()3 @-3 


(4| A book consists of 56 pages. How many pages the number 5 appears in the pages serial 
of this book ? 


(а) 6 (b)7 (c) 12 (d) 13 


(5| If we put on one side of a road of length 12 km. some light poles from the begining to 
the end of the road» where the distance between each two consecutive poles isl m. , 


then the number of poles is -- 
(a) 12 (b) 24 (c) 25 (d) 23 

(25) The decimal that lies between 0.07 and 0.08 is -........ (Alex. 17) 
(a) 0.00075 (b) 0.0075 (c) 0.075 (d) -0.75 

(£7 The square of double the number i is 
@4 oi ©! @2 

(28) If three times a number = 45 ; then + of this number = .......... (El-Menia 19) 
(a) 15 (b) 5 (с)3 (4)9 

81 5 R i = 3 »then X2 (El-Monofia 20) 
@)2 (54 (с)5 @ 5 

80 ]-1›3]Г1{—3›-1}=........ (Аззїш 18) 
@)@ ®{-3} ©{-1} @ {3} 

&)[2 ,7]-]2,7[=-........ (Beni Suef 18) 
@@ © {2} © {7} @ {27} 

BZ UN =i (Luxor 17 — Alex. 18) 
(а @ (b)N ()Z @R 

B3] The expression : (X — 2)? — X? is of the ........ degree. (Kafr El-Sheikh 20) 
(a) first. (b) second. (c) third. (d) fourth. 

(84) The solution set of the equation : X 1 2|- 1 | in N is -......... (Suez 18) 
(a) 1 ›2) (b)2 © {2} @ {-2} 

85 If 17X+8=11 5 then 17 X+ 11 =... (Ismailia 19) 
(а) 8 (b) 11 (c) 14 (d) 17 


r3 
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and Geometry 


4 Trigonometry. 


Tr 


Accumulative Basic skills 
"TIMSS Problems" 


5 Analytical geometry. 


pun онип 


Trigonometry 


I Exercises of the unit : 


1. The main trigonometrical ratios of the acute angle. 


2. The main trigonometrical ratios of some angles. 


© Unit Exams. Scan the 
Р ; QR code 
e A research project on unit four to solve an 
interactive 


test on each 


N lesson 


The main trigonometrical ratios 
of the acute angle 


Interactive test 
[ШЇ From the school book 


€ Remember ® Understand © Apply «ә Problem Solving 


[1] Complete the following : 
| In the opposite figure : 
XYZ is a right-angled triangle at Y ae Д 
in which XY = 8 cm. »XZ= 17 cm. ke 
Tsin X = 
2) cos X = -e 
3ļtan X = 
B Choose the correct answer from those given : 
. 1| For any acute angle A »tan = -----.---- (Ismailia 12) 
(a) A (b) sin A cos А (c) RN (d) sin А + cos A 
о [8]|I£ X »y are the measures of two complementary angles and sin X — i 
s then cos y = =-= (Giza 17 – El-Beheira 18 — Giza 20) 
OE (2 (e 9 5. 
о (2) Еогапу two acute angles A and В , if sin А = соз B » then m (2 А) +m (4 В) = ++- 
(а) 30° (b) 60° (с) 90° (а) 180° 
о 4) If sin 70° = cos X where X is ће measure of an acute angle » then X = -++--++ 
| (El-Kalyoubia 18) 
(a) 60° (b) 45° (c) 10° (d) 20° 


ав | 


(5) In А АВС > if m (Z A) = 85? and sin B = cos B ; then m (4 C) 5-1... 
(El-Beheira 17 – El-Dakahlia 19) 
(a) 30° (b) 45° (c) 50° (d) 60° 
[8]In A ABC » if m (Z B) = 90° , then sin A + cos = .......... (El-Monofia 17) 
(а) 2 sin A (b) 2 sin C (c) 2 sin B (d) 2 cos A 
(7) A ABC is a right-angled triangle at A » then cosine angle В : sine angle C equals .......... 
(El-Sharkia 18) 
а) 3 DES or @1 
[8] DEF is a right-angled triangle at E » which of the following relations is false ? 
(El-Dakahlia 16) 
(a)tanDxtanF=1 (b)sinD=cosF (c) cos D=sin F (d) cos D=sinE 
(8) ABC is a right-angled triangle at B » where 3 AC = 5 BC > then tan A = -------- 
(El-Sharkia 20) 
@2 ©) $ © 3 @ 4 
110 In the opposite figure : 
COS В = .-........ (El-Gharbia 12) 
OE ®+ 
«© 2 @ 5 
111) In the opposite figure : 


A ABC is a right-angled triangle at B 

» BE is a median ; BE = 5 cm. 

> AB = бст. » then sin C = .......... 

9) 5 ® 


() 5 (d) 


(Aswan l E 


ојл uju 
= 


ШЇ If the ratio between the measures of two supplementary angles is 3 : 5 , find the degree 


measure of each one. (El-Beheira 14 — Aswan 15 — El-Gharbia 19) « 67° 30 › 112° 30» 


If the ratio between the measures of two complementary angles is 3 : 4 


» find the degree measure of the greater angle in measure. «51°25 43» 


8—8 


ШЇ If the ratio between ће measures of the interior angles of a triangle is 3:4:7 


» find the degree measure of each angle. (El-Beheira 13) « 38° 34 17 551° 23 43 390° » 


"ү E) айз T/S гуш) л, ука] А] 89 


Exercise -—— 


© 
2 4 
5 € Remember @Understand OApply e% Problem Solving 


[3 ©. In the opposite figure : 
о 
ABC is a triangle in which : m (Z A) = 90° 


» AC = 15 cm. and AB = 20 cm. 


Prove that : cos C cos B — sin C sin B = zero 
(El-Beheira 17 — El-Kalyoubia 18 — El-Menia 19 — Giza 20) 


|7 | £A XYZ is a right-angled triangle at Z where : XZ = 7 cm. and XY = 25 cm. 

Find the value of each of the following : 

[itan X x tan Y 

(2) sin? X + sin? Y (Port Said 18) «1 1» 


a ABC is a right-angled triangle at B in which : BC = 4 cm. and AC = 5 ст. 
з, 
T Deduce that : sin? A- cos? А = 2 sin? A- 1 


Ba ABC is a right-angled triangle at B » if AB: AC 23:5 
о 


» find the main trigonometrical ratios of / A (Aswan 13) « 4 , i , + » 
T) XYZ is a right-angled triangle at Y »if YZ=2 XY 
[3 
» find : the value of each of tan Z »tan X »cos Z » cos X «1252,15 
{з 15 
T] C ABC is a right-angled triangle at B » if 2 AB = {3 AC 
о 
» find the main trigonometrical ratios of the angle C 
(Alexandria 15 — El-Dakahlia 18 — Aswan 19) « {з +,{з» 
(А In the opposite figure : A 
б 
ABC is а right-angled triangle at В 
„АВ =6cm. stanC= 3 »find : > 
[T The length of each of ВС and AC Є B 
12 |5іпА + cos A (Ismailia 12 — El-Monofia 16) « 8 cm. » 10 cm. » T.» 
m In the opposite figure : A 
Е = aS Ф 
AD LBC ,АС= 17 em. » x a 
DC = 15 cm. + AB = 10 cm. č lon D B 
Find : The value of 3 tan C + sin B (Ismailia 14 ) « 12 » 


90 


Ехегсїзе 
Ш Inthe opposite figure : A 

© m(Z BAC) 290* , AD.L BC am a 
»AB=6cm. »AC=8cm. \ 


Find : [1 tan (4 BAD) s i. 
[2]cos (Z DAC) + cos (4 DAB) (El-Gharbia 16) « 3 » 1» 
In the opposite figure : ^ 
© 
А АВС is ап acute-angled triangle 
>BC=8cm.,AD1BC 
B 


Find the value of : AB cos B + AC cos C 


8 ст. — 


(El-Sharkia 17) « 8 cm.» 


In the opposite figure : 

ABCD is a trapezium in which Z A is right 
>» AD // BC ; m (4 BDC) = 90° 

» AB =6 cm. ; BD = 10 cm. 


Find : tan (Z ADB) and the length of DC (El-Dakallia 17) « 3 »7.5 em.» 
ш Ш ABCD is an isosceles trapezoid in which :АР//ВС » AD-4cm. › AB-5cm. 
and BC = 12 cm. 
Prove that; 2181. В cosC _3 (New Valley 17) 


sin? C + cos? B 


[I] CƏ ABCD is a trapezoid in which: AD// BC › m(ZB)=90° › AB=3cm. 
ре: 
» AD = 6 cm. and BC = 10 cm. 
Prove that : cos (4 DCB) – tan (4 ACB) = 4 (El-Monofia 17 — Matrouh 18 — Giza 20) 


In the opposite figure : 
ABC is a right-angled triangle at B in which : D 


AB =9 cm. »D EAC , E EBC 
where DE L BC and 4 DE =3 EC 
Calculate : The area of A ABC «54cm?» 


ABC is an isosceles triangle in which : AB = AC and sin > = 4 
© Find cos B without using the calculator. (Red Sea 13) « $ » 


9cm. 


If A ABC is a right-angled triangle at C » prove that : sin В + cos B>1 


Ө 
а ABC is а right-angled triangle at B and sin A = 0.6 
T Find : The value of sin A cos C 4 cos A sin C (Kafr El-Sheikh 13) « 1» 


ГТ 


умт 


4 © Remember $9 Understand OApply s% Problem Solving 


N 
e 


ABC is a right-angled triangle at B and 7 tan – 24 =0 


Find : The value of 1 — tan A sinC «25» 


If the following figures are formed from congruent squares , then find the required 


under each figure : 
Aer x X 


n) 
(ca) 


Find : tan X Find : tan X Find : cos X 
а] Шке © 
КЕ 
в у, k, 
Pi Z^ * 
moss. zi AT 


IfA В and C are collinear. | Find : tan X + Find : tan X + tan y — tan z 


Find : tan X 


» Life Appli 
A man of height 1.8 m. stands in front of 

$ a lamppost of height 3.3 m. 

Tf the length of the man's shade (when the lamppost is 
turned on) is 2.4 m. » find the distance between the man 
and the base of the lamppost. 


tan y 


tions 


In one of the governorates » we want to build a metro station 
* between two other stations such that the distance between 
that station and one of the other two stations is 3.6 km. and 
the shortest distance between it and the Central Library in 


the governorate is 4.8 km. 


If you know that the two ways between the 
Central Library and the two metro stations 


B and C are orthogonal. с 
Find in two different methods : e 
The distance between the metro station we want to build and the metro station C — « 6.4 km.» 


A 


| 


Y For excellent pupils 


a In the opposite figure : 
m(ZA)=90° , DH 1 BC 
where H is the midpoint of BC 
» AD = 5 cm. and BD = 13 cm. 


Find with proof tan B 


(Damietta 17 ) « 2, 


а From the opposite figure : 
Find : tan (Z BAC) 


«4n 
5 
In the opposite figure : D E A 
ABCD is a rectangle in which : Hi 
AE«ED ; AB 22cm. ¿BC =5 cm. 
c Sem. B 
»m (Z AEB) = m (/ ECD) 
Find : tan (/ СЕР) d» 
In the opposite figure : B 
= ess 
ABC is a triangle ; D € BC where : D 
AD LBC , BD - 9 cm. 
If sin (4 BAD) = cos (Z CAD) = 2 
3 с А 
» find : ће area of A ABC 
« 150 em?» 


In any right-angled triangle ABC at B 


» prove that : sin? A + sin? С = 1 


Exercise Kl — — 


умт 


4 © Remember @Understand Ө Apply 


&& Problem Solving 


In the opposite figure : 


е 


ABCD is a square » 
ECOZ is a square » 
АВ = 12cm. , CO 2 4 cm. 
Find : tan (Z AZE) 


D А 

y B 

a 

7 a 
O4em.C B 


In the opposite figure : 
ABCD is a square ;,E€DC: 
OCBC > AE І EO 

| ,DE=3cm.,CO=2cm. 


off 


Find : tan X 


In the opposite figure : 

] ABCD is a square » 

ЕЄАС,ОЄАС 

where AE = 2 cm. EO = 5 cm. : OC = 1 ст. 


Find : The value of tan X + tan y 


Ask for 
| 
@) CL-MORSSCR 


© Maths & Science 
& English 


For all educational stages 


The main trigonometrical ratios 
of some angles 


interactive test 
{Ц From the school book 


© Remember @ Understand © Apply «< Problem Solving 


[1] Without using the calculator , find each of the following : 
o 


1) sin 45? — cos 45° 2|cos 60° + sin 30° 
| 
З) sin 30° + cos 60? — tan 45° | [4] sin 60° + cos 30° + tan 60° 
[5] sin? 45° + cos? 45° | 514 cos 30? tan 60° 
| [7 tan? 60° — 2 sin 45° соз 45° (North Sinai 17) 
[8] sin? 60° — tan 60° cos 30° + cos 60° sin 30° (Assiut 17) 


3] 2 sin 30° cos 60° +2 sin 45° 
10) (cos 30° — cos 60°) (sin 30° + sin 60°) 


o 
— cos 30° sin 60° (Ismailia 17) 


az; £08" 60° + cos? 30° + tan? 45° и а 
NM oL 60° tan 60° — sin 30° (El-Gharbia 17) 
sin tan 60° — sin 


Ba Without using the calculator » prove each of the following : 


9 
1] Ш sin 60° = 2 sin 30? cos 30° (Souhag 18 — Giza 19 — North Sinai 20) 
[2] CQ cos 60° = 2 cos? 30° — 1 (Port Said 18 — North Sinai 19 — South Sinai 20) 

" 5 > 
3]2 cos? 30° — 1 = 1 — 2 sin? 30° (El-Sharkia 15) 
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е Remember @Understand © Apply 


$. Problem Solving 


cos 60° = cos? 30° — sin? 30° 
2 tan 30° 


Ш tan 60° = 
1 – tan? 30° 


[E] cos? 60° = 5 sin? 30° — tan? 45° 
(7) 


(Alex. 17 — El-Fayoum 18 — South Sinai 19) 


(Matrouh 17 – Damietta 19 — Alex. 20) 


(Kafr El-Sheikh 11 — El-Menia 14 — Suez 17) 


A 


o (3t cos х= 12 where X is the measure of an acute angle >then sin2 X= 


(7) sin? 30° = 9 cos? 60° — tan 45° (Luxor 17) 
sin 30° cos 45° + sin 45° cos 30° _, 2450 
sin 45° cos 60° + cos 45° sin 60° _ tuit o 
[S sin 30° = 
[3] Choose the correct answer from those given : 
. (If cos X = 4 where X is an acute angle s then m (4 X) = e (Cairo 13) 
(a) 90° (b) 60° (с) 45° (d) 30° 
• [2]IfsinX- i where X is an acute angle » then m (Z X) = (Cairo 20) 
(a) 90* (b) 60° (c) 45° (d) 30° 
e [S]Iftan Х= T where X is the measure of an acute angle » then tan 2 X = ---------- 
3 
(а) a 243 [OLEI (d)3 


(El-Gharbia 18 — Red Sea 19) 


@1 ©) t OF @ T 

о (5112 sin Х = tan 60° where X is an acute angle » then m (Z X) = ---------- (Souhag 11) 
(a) 30° (b) 45* (c) 60* (d) 40* 

о (BJ If X is the measure of an acute angle »2 sin X— 1 =0 »then X= ------- (El-Dakahlia 18) 
(a) 60° (b) 90° (c) 45° (d) 30° 

о [7]]f tan 3 Х={3 where 3 X is an acute angle » then m (Z X) = -= (Ismailia 13 - North Sinai 20) 
(a) 20° (b) 30° (c) 45° (d) 60° 

о [(8]Ifsin2X ES s then X = --------- (where 2 X is the measure of an acute angle) (Giza //) 
(a) 20° (b) 30° (c) 45° (d) 60° 


(S| If cos + = + where E is an acute angle » then m (Z X) = ----...... 
(a) 30° (b) 45° (c) 60° (d) 120° 

10) If cos (X + 10°) = 4 where (X + 10°) is an acute angle » then X = ---------- (El-Fayoum 11) 
(a) 30° (b) 40° (c) 50° (d) 70* 

11] If tan (2 X — 5°) = 1 where X is an acute angle »then X — ---------- (El-Gharbia 16— Luxor 20) 


(a) 45° (b) 35? (c) 25? (d) 15? 


12) If sin (X + 5°) = i where (X + 5?) is the measure of an acute angle 


s then tan (X + 20°) = -......... (El-Dakahlia 11) 
42 1 B 
(а) EN (b) 2 (с) E (d)1 
If X and y are complementary angles where X : y = 1 : 2 » then sin X + cos ys 
1 1 Хз 
(а) 5 (b) a (c) 2 (4) 1 
(El-Beheira 15) 
14) In A ABC »ifm(Z А): m(Z B):m(Z C) 23:4:5 > then cos В =... 
(а)0 Or (91 (d) id 
(El-Gharbia 16) 
* [15 The tangent of an acute angle of the right isosceles triangle is equal to -........- 
1 42 
(a)¥3 (b) — (с)1 @> 
үз 5 k 
(El-Dakahlia 16) 
© П A ABC is right-angled at A » if tan B = 1 , then tan C sin СсоѕС=........ 
(а) zero (b)1 (02 (d) + 
(Red Sea 16) 
© 17 If the straight line : y = X sin 30? + c passes through the point (4 » 6) » then c = ---------- 
(a)4 (b)6 (с)8 (92 
(El-Monofia 16) 
OTE азыра шз) staat, ука] Ө] | 97 
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UNIT 


4 © Remember @Understand Ф Apply ə Problem Solving 


Г) Find the value of X in each of the following : 

o 
[T] X sin? 45° = tan? 60° (Souhag 17) «6» 
(2) X sin 30° cos? 45° = sin? 60° (South Sinai 16 — Alex. 19 — Assiut 20) «3» 


» 


(8] X sin 45° cos 45° tan 60° = tan? 45° — cos? 60° « 


(a) (CD 4 х= cos? 30° tan? 30° tan? 45° (Alex. 17 — El-Fayoum 19 — Suez 20) « 1 » 


Find the value of X in each of the following : 

[T] tan X = 4 sin 30° cos 60° where X is an acute angle. 

(Damietta 18 — El-Gharbia 19 — Giza 20) « 45? » 
(8] EI sin X = sin 60° cos 30° — cos 60° sin 30° where 0° < X < 90° (Cairo 17) « 30° » 
(3] @ 2 sin X = sin 30° cos 60° + cos 30° sin 60° where X is an acute angle. (Giza 18) « 30° » 
[4]6 sin X cos 45° sin 45° = 1 — cos? 60° where 0° « X « 90° (Aswan 13) « 14° 28 39 » 


[5]cos X= where X is an acute angle. El-Dakahlia 18) « 30° » 
= tan 45° sin? 45° E аы: 

[6] cos (3 X + 6°) = sin 30° where (3 X + 6°) is an acute angle. «18° » 
FACE! sin X tan 30? = tan 45? cos 2 X where X is an acute angle. (El-Monofia 20) « 30° » 


Find E in each of the following where E is the measure of an acute angle : 


о 
(1) sin? 45° = cos E tan 30° (Damietta 16 — El-Monofia 17 — Beni Suef 19) « 30° » 
(8]sin E sin? 60° = 3 sin? 45° cos? 45° cos 60° (Beni Suef 18) « 30° » 
(8]3 tan E – 4 sin? 30° = 8 cos? 60° «45°» 

[7] Tf tan х= › Xis an acute angle » find : sin X tan G3 *cos2X (Damietta 13) « 1 » 


: T 


E If sin X = tan 30° sin 60° where X is the measure of an acute angle » then find without 
о 


using the calculator the value of : 4 cos X sin Х (El-Kalyoubia 20) «үз» 


A 


Exercise Ж 


Complete the following tables where the using angles are acute angles : 


=] 
Ratio 30° ee =, een | Шии 
eu o um dm 
oS ........... i pun. Dx 
iau semp (pees 1 DENEN == a 2.2203 | wee 
Without using the calculator By using the calculator 


D Find the length of the side marked by the sign (?) in each of the following figures to 
the nearest two decimal digits : 


[1] B 


6cm. 


24 rj 


Шш Find in each of the following figures the measure of the angle marked by the sign (?) in 
degrees › minutes and seconds : 


[1) [2) A (8) 4 
B 
B 2, 
E СЯ 
S 
6cm. A C óm B B Sem. e 


In the opposite figure : 

m (Z D) = 30° 

»m (Z CAD) = m (Z ACB) = 90° 
»BC=3cm.,CD=8cm. 


> 


Find : [1] tan B [2] m (4 BAD) (El-Sharkia 18) E: ‚126° 52 13 » 


ABC is an isosceles triangle in which AB = AC = 7 cm. and BC = 10 ст. 
© 
Find :{7) m (4 В) [2] The area of А ABC «44* 22 53 51016 ст?» 


Р 


UNIT 


€ Remember @ Understand OApply Problem Solving 


7| Оз ABC is an isosceles triangle in which AB = AC = 12.6 cm. and m (Z C) = 84° 24 


о 


Find the length of BC to the nearest one decimal number. «25cm.» 


E In the opposite figure : A 
ABC is a right-angled triangle at B > 
m(ZA)=2m(ZC) 


Find : The value of cos” A + tan? C B 


A 


(El-Sharkia 13) « i 


| 


Cì In the opposite figure : ü P 
ABCD is a rectangle in which : 

АВ = 15 cm. and AC = 25 cm. 8 
Find : 2 
(31m (4 АСВ) c à 


[2]Тһе area of the rectangle ABCD (Alex. 16 – Qena 17 — El-Fayoum 20) « 36° 52 12.» 300 cm?» 


ABCD is a rectangle whose diagonal length AC = 24 cm. » m (Z ACB) = 25° 


Find : The length of BC «21.8cm.» 
ID сь the opposite figure : D A 
| ABCD is a parallelogram of surface area 96 cm? 
| BE: EC2 1:3 ; AE 1 BC and AE- 8 cm. 

Find : [1 | The length of AD (2m (Z B) € E B 


(8; The length of АВ to the nearest one decimal (Use more than one way) 


« 12 cm. »69* 26 38 5 85cm.» 


e CA Шш the opposite figure : 
° D sm A 
| ABCD is an isosceles trapezium in which : 
AB - AD- DC = 5ст., BC = 11 cm. Find: 
с Ilem. B 
[mm (4B) »m(Z A) 
[2 The area of the trapezium ABCD (Matrouh 13) « 53° 7 48 5 126° 52 12 332 cm? » 


100) 


Exercise 


М 


ABCD is a trapezium in which : AD // BC and m(Z ABC) = 90° 
© 

If AB = 12 cm. » AD = 16 cm. and BC = 25 cm. > find : 

(4) The length of DC (2) т(/ С) 


[E] sin (4 DCB) – tan (4 ACB) «15cm. ›53° 748 È » 


Й Life Applications 


[21] (A ladder AB is of length 6 metres; its upper edge A lies on a vertical wall and its other 
Т edge В оп a horizontal floor. If C is ће projection of ће point A on the surface of the floor 
and its angle of slope on the surface of the floor was of measure 60° ; then find the length 
of AC (Kafr El-Sheikh 17) «33 m.» 


A person walks up an inclined plane which makes with the horizontal plane an angle of 
E 
measure 22°. If this person walks 500 m. up the plane ; calculate the height of this plane 


above the ground surface to the nearest metre. «187 m.» 


The wind broke the upper point of a tree to make an angle of measure 60? with the ground 
^ 

level » if the top of the tree meets the ground 4 metres away from the bottom of the tree 

» find the height of the tree to the nearest metre. (El-Fayoum 14) « 15 m. » 


For excellent pupils 


m Find the value of A where A is the measure of an acute angle if : 


cos A x tan A= 4 «30°» 


In the opposite figure : 

If m (Z B) = 135° of 
»AB =6 42cm. 

»BCz2cm. C2cm.B «35 


» find : tan С 


| The main trigonometrical ratios of the acute angle : 


© If A ABC is a right-angled triangle at B » then : 


апл eee eS AC | 2 sin C= EST AC } 
I "UE 
OunA- ЎА 


© ZA » Z B are complementary angles »then : sin А = cos B and cos A= sin В 


and vice versa 
i.e. If Z A and Z B are acute angles and sin A = cos B or cos A= sin В 


»then m (Z A) + m (Z B) = 90* 


| The trigonometrical ratios of some angles : | 


esin30°= 4 | «sin eo = 12 оер. 
2 
sees ecos 60° = 1. е cos 45° = 1. 
2 2 {2 

i 1 


e tan 30° = e tan 60° =з | «бап 45° = 


on Unit Four 


КО) Model Q4 


Answer the following questions : 


a Choose the correct answer from those given : 


(4) For any acute angle A »tan A = 


[5] In the opposite figure : 


cosA В sin А 
(а) ПА (b) sin А cos A (с) CA 
Ef cos X = 12. where X is ће measure of an acute angle ; then sin 2 X = .......... 
I -ї2 2 
a) -= — с)1 йу-— 
3 Ta (b) 2 (c) ( En 
[3| ABC is a right-angled triangle at B where 3AC = 5 BC 
s then tan A = ---.-....- 
@ + Ы 5 © «4 
[F cos (X+ 15°) = i » then sin (75? — X) =... 
3 
(a) i (b) B © (41 
{2 
(5) If XYZ is an isosceles triangle and right at Z » then tan X =-.......-. 
1 1 
rr үз on «1 


(d) sin A + cos A 


A 
O 
Tf the length of BC is l and the length of AC is m “ 
» then which of the following equations can be used to find / ? A 
{ B 


Prove that : cos C cos B — sin C sin B = zero 


B 

=m _ m 
ol- Ol- 
(c) l=m cos 6 (d) l=msin@ 

[a] In the opposite figure : 
A 
ABC is a triangle in which : m (Z A) = 90° 5 as, 
»AC = 12 cm. and AB = 5 cm. y, 
B с 


4 


[b] Find the value of X in each of the following : 


UNIT 


[1] X sin 30° = sin 30° cos 60° + cos 30° sin 60° 


[2]2 sin X = tan? 60° — 2 tan 45° where X is the measure of an acute angle. 


[a] ABCD is an isosceles trapezoid in which : 


AD // BC , AD =4 cm. » AB =5 cm. and BC = 12 cm. 


tan B cos C 
cos? C + sin? C 
sin 30° cos 45° + cos 30° sin 45° 
sin 45? cos 60° + cos 45? sin 60? 


Find the value of : 


[b] Find the value of : 


E [a] In the opposite figure : 
ABCD is a rectangle in which : 


AB = 5 cm. and BC = 12 cm. [s 12cm. B 


Find : 
(4) The length of AC 
(2) The value оѓ: 5 tan (/ ACD) – 13 sin (4 DAC) 


[b] The wind broke the upper point of a tree to make an angle of measure 30? with the 
ground level » if the top of the tree meets the ground 3 metres away from the bottom 


of the tree » find the height of the tree to the nearest metre. 


a [a] If ABC is a right-angled triangle at B » sin A + cos C=1;find: m(Z A) 


[b] In the opposite figure : РЯ 
ABC is an equilateral triangle of side length 5 cm. 
> D GAB where AD = 1 cm. 
DE LBC 
Find : tan (4 DCE) 


Unit Exams 


D) Model ӨД 


Answer the following questions : 


[1] Choose the correct answer from those given : 
(4) If tan (X+ 15°) = 1 where X is the measure of an acute angle » then X =-......... 


(a) 60° (b) 45° (c) 30° (d) 15° 
[2)If sin 30° = cos E where E is an acute angle » then m (Z E) = .......... 
(a) 15° (b) 30° (c) 60° (d) 90° 
(3) If X is an acute angle ›2 sin X— 1 =0 , then m С xy 
(a) 60° (b) 90* (c) 45° (d) 30° 
[4] If A and B are two complementary angles where A: B = 1:2 , then sin A + cos B = -----.... 
(a) i (b) i (c) B (d) 1 
[8]If m (ZA) 2 70* , sinB=cosBinAABC »then m (4 С) = 
(а) 50° (Ы) 45° (с) 70° (d) 65° 
[E] In the opposite figure : © 
АВС is a triangle in which : 5 
т(/ A) =90° , AB =15ст. $ 
» ВС = 25 cm. » then tan B = .......... c 25cm. B 


G)$ 0 © 5 @ 3 


[2] [a] Find the value of X in degrees if : tan 2 X = 4 sin 30° cos 30° where 0° < X° < 90° 


[b] If the ratio between the measures of two complementary angles is 3:5 5 
find the measure of each one by degree measure. 


a [a] In the opposite figure : 
ABC is a triangle where AB = AC = 10 cm. 


»BC=12cm.,AD 1 BC 
Find : (1) cos B (8| m (Z B) 
[3]sin (90° — B) 


[b] Without using calculator › prove that : tan? 60° — tan? 45° = sin? 60° + cos? 60° + 2 sin 30° 


(E ie) эмы! (Ы ыш) baa жабы)! 105 


п [a] In the opposite figure : A 
ABC is an isosceles triangle and right at C 
» ће length of each leg is l length unit. Л 
Find : 1) Тһе ratio among the lengths of sides of 
B | © 


the triangle АС:ВС:АВ 
(2 tan B »sinA 
[b] In the opposite figure : 
m (/ ADC) = m (4 BAC) = 90° 
„АР 24 cm. АС = 5 cm. and BC = 13 cm. 


Calculate the value of each of : 


Ci] tan (4 ACB) + tan (4 ACD) 
(2]sin (4 B) cos (Z CAD) + cos (4 В) sin (Z CAD) 


[5| [a] ABC is a right-angled triangle at B 


(1) Prove that : sin? A+cos?A=1 


[Z] If AB = 5 cm. AC = 13 cm. » find : m (4 C) 
[b] Find without using the calculator : sin 45? cos 45° + 3 sin 30? cos 60* — cos? 30° 


(e: IORSSCR) 
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- Accumulative tests. 
- Final revision. 
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A Research 


Project 


On Unit Four 


| Project aims : 


* Finding the measure of an angle knowing one of its trigonometrical ratios. 
* Applying Pythagoras’ theorem. 

* Associating mathematics with sports. 

* Associating mathematics with history. 

t e Associating mathematics with science. 


Do a research project on the following to 
L 


"Football game is considered one of the most popular team sports 
around the world. It is the most practiced in most countries". 


Discuss the following points using available resources : 

* Write down about the start of football and how it has developed over 
the years. 

* Mention the dimensions of the football pitch, the dimensions of the goal 
and the dimensions of the penalty area. 

* How far is the penalty point to the goal line ? 

* If a player kicks a ball at the penalty point towards the goal and the ball 
then hits the horizontal crossbar exactly at the middle, calculate the 
following providing the ball moves in a straight line : 


1. The distance that the ball covered to hit the horizontal crossbar. 

2. The measure of the angle that the path of the ball made with the 
ground. 

3. To score a goal, in this case, write the interval which the measure 
of the angle that the ball path made with the ground belongs to. 

4. The average velocity that the ball moved in if it hits the horizontal 
crossbar in 0.4 seconds after it was kicked. 


г 


È 
1 
2 
T 
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I Exercises of the unit : 


J. Distance between two points. 


4. The two coordinates of the midpoint of a line segment. 


5. The slope of the straight line. 


6. The equation of the straight line given its slope 
and the intercepted part of y-axis. 
© Unit Exams. 


e A research project on unit five 


Scan the 
QR code 
to solve an 
interactive 
test on each 
lesson 


Interactive test 


ш 
in 
[5] 
с 
ui 
2< 
ш 

[аи] 


From the school book 


iam 
ы. 


© Remember @ Understand 


L же 
Find the length of AB in each of the following cases : 
е 


11А (1,2) » B(456) 2]А (2-1) › B(S 5-5) 
З]А (2,7) › BG »—5) (4]A(-255) » B50) 
5ЈА (15 ,0) > В(6,0) 5/А (6,0) › В(0›—8) 


Choose the correct answer from those given : 


© [1]Тһе distance between the two points (3 »a) and (- 1 a) is --........ length unit. (/smailia 17) 
(а) 16 (b)9 (c) 5 (d) 4 

© [2]The distance between the point qs » 1) and the origin point is -...--.... (Souhag 18) 

| (а) 4 (b) 3 (с)2 (4) 1 

© [3]]f the distance between the two points (a »0) » (0 » 1) is one length unit 
s then a = .......... (El-Gharbia 20) 
(a)1 (b)-1 (c) 0 (d)2 

© [3] M The radius length of the circle whose centre is (7 » 4) and passes through (3 » 1) 
equals .......... length units. 
(a)5 (5-5 (с) 2.5 (d) 25 

9 [S|IFABCD isa square and A (3 » 5) and B (4 » 2) ; then the area of the Square 
ABCD equals .......... area unit. 

ето (5) 10 (c) 4410 (d) 40 
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o [8]If ABCDisa rhombus and A (- 1 57) » B(-3>1) » then the perimeter of the 
rhombus ABCD = length unit. 
(a) 40 (b 4152 (o) 810 (à 2710 


* [7]In the Cartesian coordinates plane » the point that is at the distance 2 length unit from 


the origin may be ---------- (Cairo 09) 
(a) (1 ›2) (b 2 »1) (c) (0 2) (9) C355) 
* [E] The distance between the point (—5 »— 2) and y-axis is --------- length unit. (El-Gharbia 16) 
(а)—5 (b)-2 (c) 2 (d) 5 
* [8] The distance between the point (5 stan? 60°) and the X-axis is ---------- length unit. (Suez 17) 
@5 5 ©з СЕ 
s (10 The distance between the point ( » — 4) and y-axis is ---------- length unit» where (ER 
(Damietta 18) 
(а)4 (54 (с) -4 |l] 
© 51 The perpendicular distance between the two straight lines: y-3=0 » y+2=0 
equals ---------- length units. (Alex. 17 — El-Fayoum 17) 
(a) 5 (b) 1 (c)2 (d)3 
s П 00 A circle its centre is the origin and its radius length is 2 length unit » which of the 
following points belongs to the circle ? (El-Gharbia 14 — Beni Suef 16 — El-Beheira 17) 
(a) (1,2) (b) (2 +1) (© (Үз +1) « (42 1) 
B FAG >1) › B(l»2andC (5 +4) » prove that: BC=2AB (El-Monofia 13 – Luxor 16) 
о 
[4] Prove that : The points A (4 +3) > B (1 > 1) and C (- 5 »—3) are collinear. 
© 
(Assiut 14 — Kafr El-Sheikh 15 — El-Fayoum 17) 
Fy If A(—2 »2) and B (1 »— 1) » then prove that the point C (3 » 4) lies on the axis 
о 


of symmetry of AB 


ГЭ Show which of the following sets of points are collinear : 

(1]А(1,4) » В(3 »—2)andC(-3 » 16) (Cairo 08) 
{2]А (7,0) > В (3 » 6) and C (22 ,9) 

[8]А(—1,4) » BG »-14) andC (-5 »- 6) 
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Exercise Ey 


Show the type of A ABC such thatA(-254) › В(3,-1) and C (4 , 5) 
° 


according to its side lengths. (New Valley 16 — Giza 17 — Damietta 19— El-Beheira 20) 


О Show the type of each of the following triangles according to its angles if ts vertices are 
е 
ЈА (2,1) , В (4 »—2) апас (7 ,5) [2]А (3,5) > В (-1,1)апасС (5 5-5) 


ЈАС 4) › BGs-DandCC2,4) |(3)A(050) , В(6,0)ааС(0,8) 
[ВШ А(1›-1) > В(2,1)апас(-3,-2) 


п {Ш Prove that the triangle whose vertices are : A (5 ,— 5) » B(- 157) and 
? C(15 » 15) is right-angled at B.» then find its area. 
(Beni Suef 13 – El-Monofia 14 — Qena 16) « 120 square units » 


If the points A (5 50) 5 B (7 243) and C (3 23) are three points in a Cartesian 


coordinates plane » prove that : A ABC is equilateral and find its area. « 4 [3 square units » 


y 


a In the opposite figure : 
e 
If ABCO is a rectangle 
› then find the length оѓ: AC 


B (9,12) 


У! «15 length units » 


In each of the following ; prove that the points А ; B ; C and D are vertices of 

a parallelogram where : 

[1]А(—1›1) » B(055) » C556) andD (4,2) (Suez 11) 
(8A(-254) > B(55-3) › CC s D and D(0.8) (Souhag 08) 


[13] Prove that : The points A (0 , D » В(4,5) » C(158)andD (— 3 ,4) are vertices of 
© 
a rectangle and find its diagonal length. (Souhag 09) « 5^[2 length units» 


ul) Prove that : The points А (3 23) > B(053) » C(0;0)andD (з > 0) in the Cartesian 
po 
coordinates plane are vertices of a square and calculate the length of its diagonal 


and its area. (Luxor 09) « 3*[2 length units +9 square units» 


L3 ABCD is a quadrilateral where A (5 53) , B (65-2) » С(1,-1) and D (0 » 4) 
© 
Prove that : ABCD is a rhombus › then find its area. (Qena 19) « 24 square units » 
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3 ГЇ] Prove that : The points A(-2»5) » B (3 +3) and C (- 4 » 2) are non-collinear 
and if D (- 9 »4) 
» prove that : the figure ABCD is a parallelogram. (Port Said 17) 


[17] ABCD is a quadrilateral where А (2 +4) > B(-350) > C (-7 »5) andD (2 +9) 
Prove that : The figure ABCD is a square. (El-Beheira 17 — Cairo 19 — El-Monofia 20) 


[18] ( Prove that : The points А(3,—1) > B (-4 » 6) and C (2 ,— 2) are located on a circle 
? whose centre is M (- 1 »2) » then find the circumference of the circle where JU = 3.14 
(Cairo 15 — North Sinai 16 — El-Kalyoubia 18 — Alex. 19 — Aswan 20) « 31.4 length units » 


If the distance between the point (X » 5) and the point (6 » 1) equals 25 length units. 
©, find : the value of X (El-Monofia 18 — Matrouh 18 — El-Kalyoubia 19 — Damietta 20) « 4 or 8 » 


C Find the value of a in each of the following cases : 
[T] If the distance between the two points (a > 7) »(-2 »3) equals 5 length unit. 

(Matrouh 17 — Alex. 18 — El-Menia 19 — El-Fayoum 20) « 1 or-5» 
[2] If the distance between the two points (а » 7) » (3 a— 1 »— 5) equals 13 length unit. 


«-20г3» 


ШҤА(Х›3) › BG »2) and С (5 » 1) and AB = BC › then find the value of X 
[3 
(Port Said 14 — El-Beheira 15 — El-Beheira 17 — El-Beheira 19) « 5 or 1» 


ЯА In the opposite figure : 
If AB- AC 
» find : the length of co 
« 12 length units » 


FE] If the axis of symmetry of CD is passing through the point A (6 » m) where C (3 » 1) 
[3 
D (-3 $7) » then find the value of m (El-Dakahlia 16) « 10 » 


x 
of 


In the opposite figure : 
If A € the X-axis 

and AO =AB 

» find : the length of AB 


(El-Dakahlia 18) « 17 length units » 
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| Exercise —— 
In the opposite figure : у 


ry 

| A€XX ,В Eyy where OA = 4 length unit š 
| > OB = 6 length unit » the straight line oc represents E 
| the function f : f (X) = X and AC - BC E 


| Find the coordinates of the point C x 


4 length unit ^ 


«C(5 55)» 


If the distance between Basem's house and the main road is 1 km. and the distance 
between Basem's house and the railway lines is 9 km. 


Eslam's house is 3 km. away from the main road and 10 km. away from the railway lines. 
The school is 10 km. away from the main road and 2 km. away from the railway lines. 
The railway station is 4 km. away from the main road. 


(4) Which is nearer to school, Basem's house or Eslam's house ? 


(2) Is the way (school — railway station) perpendicular to the way 
(Basem's house — railway station) ? Mention the reason. 


D) For excellent pupils 


a > B (X »2) and C (3 › 5) are three points in the Cartesian 
coordinates plane ; find the value of X which makes A ABC a right-angled triangle at В 
and find its area. «Oor 7 » 12 square units or 12.5 square units » 


| 
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The two coordinates of the midpoint 
of a line segment 


CÀ From the school book 


] 


emember О Apply & Problem Solving 


Find the coordinates of the midpoint of АВ in each of the following cases : 


A(55) › В(7›1) А (5 ,-3) » В (1,3) 
А (5,4) » В(5 »-4) А (0,4) » В(8 0) 
ША (2,4) › В (6,0) 1А (7-6) › В (1,0) 


If the point (X » 0) is ће midpoint of AB where A (1 ›—5) and В (2 +5) > 


find the value of : X 3 


If the point (5 » 3) is the midpoint of AB where A (15 » y) and 


[5] 


| в(—5,—2) , find the value of : y 


If C (6 »—4) is the midpoint of AB where A (5 »— 3) » find the coordinates of the point B 


(Aswan 17 — El-Dakahlia 18 — Beni Suef 19 — Cairo 19) 


B uci the midpoint of AB > then find X , y in each of the following cases : 

| АП,» > BGD > C&y) 

А(-3 у) >» B-11) > C(x5-3) (Aswan 18) «3 »—17 
А(Х›-6) » В(9,-11) » C@3>y) 


A(X53) >» B(65y) > C(4>6) (Cairo 15 — Matrouh 17) 
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Ехегсїзе n-— — 


О Choose the correct answer from those given : 
о 


(4) If (4 ›—3) is ће midpoint of XY where X (5 ›—2) » then Y is ~- (El-Menia 16) 
(а) (4.5 »4.5) (b) (4,3) (с) (3 ›4) (d) (3 »- 4) 

[2 If the point of the origin is the midpoint of AB where A (5 »—2) sthen the point B 
tuimus (Port Said 19) 
(a) (2 »5) (b (5 »—2) (с) (-2 5-5) (9 (5,2) 

(3)С(—3 » у) is the midpoint of AB where A (X »— 6) and B (1 ,— 8) 

ə then X yz (Qena 18) 
(2) 11 (b) 11 (c) - 18 (9-14 

[4) If AB is a diameter in a circle where A (3 »—5) and B (5 5 1) 

» then the centre of the circle is -....-...- (El-Fayoum 18 — Matrouh 19) 
(a) (4 »-2) (b) (4 »2) (05-2 (d) (8 ,-2) 

[5] If ABCD isa Square where A (3 > 4) and C (5 » 6) > then the midpoint of its diagonal 

ананна (El-Menia 18) 
(а) (8 » 10) ©) (10 »8) © @ ›5) (d) (15 »24) 


[B] IfM (1 »2) is the intersection point of the two diagonals of the parallelogram ABCD 
where A (2 › 5) , then C is -........- 


(а) (0 2) (b) (0 ,— 1) (0 C451) (9) (- 150) 
(1, 3) is the midpoint of AB where А (1 ›— 1) and B (X 36) » then X= 
(a) 0 (1 (02 (d) i 
[B] If the X-axis bisects AB such that A (3 »2) and B (-2 5y) stheny =-......... (El-Dakahlia 17) 
(a)3 (b)2 (с) -2 (d)4 
Complete the following : 


ЕА (3 y) › В (5 »-2) and C is ће midpoint of AB where C (X 22) 
ə then X = andy =... 

[B] If B € AC where AB = BC »A(0 55) and C (- 4 ,— 1) » then B is - 
(3]E3 If A , B > C and D are four collinear points and AB = BC = CD ,A (1 »3) and 
С (5 » 1) » then the point B is (.--..----- 5) and the point D is (.----..... pee ) 
(4] L3 AD is a median in A ABC > M is the midpoint of AD where A (0 > 8) ; B (3,2) 
and C (-3 » 6) » then the point D is (.-....-... э ===) and the point M is (. 


EB If A (1 »—6) and B (9 52) » find the coordinates of the points which divide 
AB into four equal parts in length. (Souhag 18) « (5 5-2) ,(3 5-4) »(7 50)» 
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Б ө Remember @Understand OApply ss Problem Solving 


If the origin point О is the midpoint of AB where A (X -2 » y) and B (- 2 »2) > 
find : (X >y) 


«(49-2)» 


Find the value of each of a and b that satisfies that (2 a—3 »a—b) is the midpoint of the 
(El-Fayoum 12) «451» 


of — of] — uNir —— 


line segment whose terminals are (7 »— 1) and (3 » 7) 


| 
АВ is a diameter in a circle M » if B (8 » 11) and M (5 » 7) 
o má в rmn К А 
Find : (1) The coordinates of A (2 The circumference of the circle where (л = 3.14) 
| (El-Kalyoubia 16 — North Sinai 17 – Kafr El-Sheikh 18) «А (2 »3) » 31.4 length unit » 


| 
АВС is a triangle where А (1 +3) > 


5 and E is the midpoint of АС, by using the coordinates » prove that : DE = inc 


B (5 » 1) and C (3 » 7) » if D is the midpoint of AB 


[13] In the opposite figure : 
o — 
| CQ 24) is the midpoint of AB 
Find : The perimeter of the triangle OAB 


In the opposite figure : 

| Disthe midpoint of AB 

, E is the midpoint of AC 

TfA(2 +4) 

» then find : 

the length of BC and from it deduce the length of DE 


« 2^[5 length unit » ^[5 length unit » 


AD is a median in A ABC ›М is the midpoint of AD where M (0 +6) › B(352) 
? C (-3 $6) » find the coordinates of the point A (Kafr El-Sheikh 17) « A(0 98)» 


IfAC 15-1 » B@>3) › С (6 +0) and D (3 »— 4) are four points in the Cartesian 
9 coordinates plane » prove that : AC and BD bisect each other. (Suez 19) 


ш Prove that : The points А(3,—2) » B(-5>0) > C (0 »—7) and D (8 »—9) are the 
? vertices of a parallelogram. (El-Fayoum 19) 
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Exercise Él — —— 


[18] E If the points А(3,2) › В(4,-3) » С(—1 »— 2) and D (- 2 » 3) are the vertices 
o 

of a rhombus ; find : 

(4) The coordinates of the point of intersection of the two diagonals. 


[2] The area of the rhombus ABCD (El-Fayoum 17 — Port Said 18 — Alex. 20) « (1 +0) › 24 square unit » 


[19] ABCD is a parallelogram where A (32) » B(4,—5)andC (0 5-3) 

. 

Find the coordinates of the intersection point of its diagonals » then find the coordinates 

of the point D (Assiut 17 — El-Beheira 18 — Alex. 19 — El-Dakahlia 20) «(145 d) 2-194)» 


@ а Prove that : The points А (6 20) > В(2,—4)апа С(—4 52) are the vertices of 
| aright-angled triangle at В , then find the coordinates of D that make the figure 
ABCD a rectangle. (Assiut 11 — Kafr El-Sheikh 14 — El-Beheira 19) « D (0 +6) » 


Ш Prove that : The points A (5 +3) › B(3,—2)andC (— 2 »—4) are the vertices of 

о 
an obtuse-angled triangle at В , then find the coordinates of ће point D that makes the 
figure ABCD a rhombus and find its area. * (0 5 1) 521 square units » 


a Ш Prove that : The points A (-3 +0) › B(3,4) and C (1 ,— 6) are the vertices of 
an isosceles triangle of vertex A » then find the length of the drawn line segment from A 
perpendicular on BC (El-Kalyoubia 12 — El-Monofia 16 — Qena 19) «136 length unit » 


ABC is a triangle where A (1 ; 1) » B(3>1)andC(1 53) 
Prove that : A ABC is an isosceles triangle then find its area. (El-Sharkia 18) « 2 square unit » 


LJ ABCD is a parallelogram where A (3 »4) ,В (2,— 1) and C (- 4 ,—3) , find the 

о iuan 

coordinates of D › take Е Є AD where AE = 2 AD 

What are the coordinates of the point E ? «(3 2) ,(-9,0)» 


ЁЗ ABCD is a quadrilateral :XQ53) » Y(m>3)  Zü »— 1) and L (- 4 ›п)аге 
the midpoints of AB ; AD » BC and DC respectively. 
Find : The value of: m+n «-4» 


e) For excellent pupils 


ABCD is a trapezium in which BC 22ADandA(654) › В(4,-2) › C (-25-4) 
о Eai e 

Find the coordinates of D where BC // AD 
(Hint : Complete the parallelogram ABCE and use itto find D) «@›3)» 
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The slope of the straight line 


Interactive test 
From the school book 


© Remember @ Understand OApply ə Problem Solving 


Choose the correct answer from those given : 
e [T The slope of the straight line parallel to the X-axis is ---------- (El-Kalyoubia 18) 
(а) –1 (b) zero (c) 1 (d) undefined. 


© (2)The slope of the straight line parallel to the y-axis is ---------- 


(a) undefined. (b) zero (c) 1 (d)-1 

$ га AB // CD and the slope of AB = 2 > then the slope of CD = (Alex. 19) 
а) 3 DE: oF e 

* (4) If AB L CD and the slope ofAB- 1 > then the slope of CD = e (Cairo 19) 
@2 0 4 ©-4 


* (5)In the opposite figure : 


The slope of the straight line L 


equals сз (Red Sea 17) 
2 -2 

(а) = (b) > 
3. =3 

(©) 5 @-; 


Exercise Ed — —— 


* (6) In the opposite figure : 


The slope of AB = ......... (Luxor 19) 
w$ 0-2 
3 3 
©з (5-3 
© [7] The slope of the straight line that makes with the positive direction of the X-axis 
а positive angle of measure Ө equals - . (Giza 17) 
Е sin Ө . 
(a) sin Ө (b) cos Ө (c) TOS (d) sin Ө + cos Ө 
© [B] If the slope of a straight line is more than zero ; then the type of the positive angle 
which it makes with the positive direction of X-axis is ---------- (Damietta 11) 
(a) zero. (b) acute. (c) right. (d) obtuse. 
* Sir m, and m, are the slopes of two perpendicular straight lines ; then .......... (Qena 12) 
(а) m, =m, (b) m, -- m, (c) m, m,--1 (d) ту m,=1 
* mr m, and m, аге the slopes of two parallel straight lines » then -..-...... (Port Said 08) 
(a) m, -m,-0 (bm, +m, =0 (c) m m,=0 (d) m- m, #0 
А 11] The slope of the straight line which is parallel to the straight line passing through the 
two points (2 »3) ;(- 2 3) is ~- (Port Said 18) 
| (a) undefined. (b) zero. (c)-4 @-1 
о 18) If the straight line L is perpendicular to the straight line which passes through the two 


points (— 1 , 2) and (0 » 5) » then the slope of the straight line L = .......... 


@3 ()-3 ©+ @-4 
© (13) If m, and m, are the slopes of two perpendicular straight lines and m, = 0.75 
алов, ре 1 
ə then m, = e (El-Sharkia 13) 
3 = af 3 
(0-41 (b) 3 (0-3 (d) 3 
© (14 If the two straight lines whose slopes are -4 and E are parallel › 
then k =.......... (Alex. 17 — Matrouh 19) 
23 4 22 
@=3 [DES (93 oz 
© M + , £ are the slopes of two perpendicular straight lines , then К = .......... 
(Kafr El-Sheikh 19) 
(a)4 (b)-9 ()-4 (d)9 


е If the straight line which passes through the two points (X › 5) and (2 > 3) is parallel to the 
straight line which passes through the two points (3 » 4) and (5 > 2) » then X=.......... 


(a) 2 (b)-2 (c) zero (4) 1 
[is 


UNIT 


5 @Remember @Understand OApply «ә Problem Solving 


о (17) The straight line which passes through the two points (- 1 »— 1) and (4 » 4) makes with the 


positive direction of X-axis a positive angle of measure -...------ (El-Monofia 15 — North Sinai 17) 
(a) 30* (b) 45° (c) 60* (d) 135° 
© 538 1fthe straight line which passes through the two points (К » 0) and (0 » 4) is perpendicu- 
lar to the straight line which makes a positive angle of measure 45° with the positive 
direction of X-axis » then К = -----.-- (Aswan 13) 
@)4 (5-4 (91 (9-1 
о 191 the slope of the straight line L, is ES and the slope of the straight line L, is =z where 
a#0 b #0 and L, LL, » then ab = (El-Sharkia 19) 
(а) à (b) 3 (c) 15 (d)-15 
о (29 ABC is a right-angled triangle at B where A = (1 »5) and B = (0 » 1) » then the slope of 
BC equals eM 
1 1 
(a)-4 6-4 (© 4 (94 
о (21 АВСР is а parallelogram where A (- 1 „4) апа В (0 » 1) » then the slope of DG 2 
(9-3 ®-+ @t @3 
o G5 f ABCD is a square whose diagonals AC and BD where A (3 » 5) and C S »~ 1) 
s then the slope of BD = ......... 
(a) -6 ®-3 ©-4 
| ш the opposite figure : 
ҥ LL, 
s then k = -+ 
@)2 (54 
(c) 6 (d) 8 


Write under each figure the slope of the straight line L : 
е 


EJ 


The slope of L is =- 
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Exercise IE — — 


Find the slope of the straight line which makes with the positive direction of X-axis 
© 
a positive angle of measure : 


[1] zero? (@ £a 30° [3] 0 45° [4]57* 
(8) £2 60° (8]90* [7] 869 42 [E] 135° 


Using the calculator ; find the measure of the positive angle which the straight 
о 

line (whose slope is т) makes with the Positive direction of X-axis in each of the 
following cases : 


[1)т=0.3 E E m=0.3673 (3) LQ m= 1.0246 [4)т= 


uje 


Prove that : The straight line which passes through the two points (4 » 2) and (5 » 6) is 
parallel to the straight line which passes through the two points (0 » 5) and (- 1 » 1) 


Ш Prove that : The straight line passing through the two points А (—3 » 4) and 
C (-3 ›— 2) is perpendicular to the straight line passing through the two points 
В (152) апар (- 3.2) 


Ш Prove that : The straight line passing through the two points (2 »— 1) and (6 +3) is 

E] 
parallel to the straight line that makes a positive angle of measure 45° with the positive 
direction of the X-axis. (Alex. 17 — El-Menia 18 — Suez 20) 


a Prove that : The straight line which passes through the two points (4 > 373 ) and 
[7 


(5 , 243) is perpendicular to the straight line which makes a positive angle of measure 
30° with the positive direction of X-axis. (El-Beheira 13 — Cairo 16 — Beni Suef 16) 


a In the Cartesian coordinates plane if A (155) » B (Х-1›3) » C(457)andD(2 1) 
are four points satisfying AD // BC; find the value of : X «6» 


If the triangle whose vertices аге Y = (4,2) » X= (355) » Zz (-5a)isright-angled 
at Y » find the value of : a (El-Monofia 17 — Damietta 17 — Assiut 20) « — 1» 


CO If the straight line AB // the y-axis » where A (X » 7) and B (3 ›5) 
» then find the value of : X (Luxor 19) «3» 


LI If the straight line CD // the X-axis » where C (4 »2) and D (- 5 » y) 
» find the value of : y «2» 
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UNIT 


5 @Remember @Understand OApply ss Problem Solving 


( If the straight line L} passes through the two points (3 » 1) and (2 » k) and the straight 
line L, makes with the positive direction of the X-axis a positive angle whose measure is 
45°, then find k if the two straight lines L, and L, аге: 


(4) parallel [2] perpendicular (Assiut 17 — Alex. 18 — Aswan 20) «0 32» 


[14] Find the measure of the positive angle which the straight line L makes with the positive 
o 
direction of X-axis if the straight line L passes through the two points (4 » 3) 
and (2 »—5) «75° 57 50» 


Find the measure of the positive angle which the straight line L makes with the positive 
° 
direction of X-axis if the straight line L passes through the two points (0 »0) and (2 »—2) 
« 135° » 


Find the measure of ће positive angle which the straight line L makes with the positive 
direction of X-axis if the straight line L is perpendicular to the straight lines which passes 
through the two points (2 55) and (4 »— 1) «45°» 


ü Prove that : The points A (1 51) » B (2 »3) and C (0 »-— 1) аге collinear. (Cairo 13) 


[15] £ If the points (0 +1) > (а ›3) апа (2 »5) are located on one straight line 
, then find the value of :a —(El-Gharbia 14 — Qena 16 – Souhag 18 — Damietta 19 — Cairo 20) «1» 


Ш fAQ ^7) > BCI sS) and C (4 52) »prove that: CÉ AB 
o 


П) CH IfA(C 15-1) » B 3) andC (6 ;0) » prove that : the triangle ABC is 
a right-angled triangle at B (Suez 14 — Kafr El-Sheikh 17 — Aswan 19) 


of 


£ Prove that : The points A(- 151) » B(055) > C(452) and D (5 > 6) are 
7 the vertices of the parallelogram ABDC (Luxor 12 — Beni Suef 18) 


a (2 Prove by using the slope that the points A(—1 ›3) » B (551) » C(6>4) and 
D (0 » 6) are the vertices of the rectangle ABCD (Beni Suef 13 — Souhag 17 — North Sinai 18) 


ED Prove that : The points A (1 23) » B(654) > C(7 $9) and D (2 ,8) are the vertices 
of the rhombus ABCD 


E Prove that : The points А (— 1 »— 1) › B(253) » C(6>0) and D (3 »— 4) are the 


vertices of a square. 
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Exercise IE — — 


Ш Tn the drawn figure : - E 
7 АВСр isa trapezoid where AB // CD A (93-2) > B (352) 
»C(X »— 29 and D (4 ,-3) 
Find the coordinates of the point C A B 
(Alex. 14 — Suez 19) « (1 5— 1)» 


а Prove that : The points A (4 53) , B (7 0) and C (1 ,—2) are the vertices of 
a triangle and if the point D (1 » 2) » then prove that the figure ABCD is a trapezoid and 
find the ratio between AD and BC «1:2» 


IP) For excellent pupils 


Find the slope of the straight line which makes with the positive direction of X-axis 
9 


a positive acute angle whose sine — + « 


ple 


E 1f the points A (1 » 1) > B(353) » С(0 -3 X) and D (X » y) are the vertices of the 
rectangle ABCD > find the value of each of : X and y «-2,4» 


29) ABCD is a rhombus in which: A (3 52) » B(45k)andC (-1,-2) (Ismailia 13) 
Find : |: | The value of k «-3» 
(2) The length of BD «672 length unit » 


In the opposite figure : 

9 

FL 1L, 

»ACL, where A (5 m » m) 
» find : the value of m 


Wonders 
Р of numbers 
á The two digits 8,5 
| У8х5=40 A88 X 5 = 440 j 
\ 3888 X 5 = 4440 3 8888 X 5 = 44440 ЕТ" 
CS Tryityourself! (7 
T ^ 
ÅN 


The equation of the straight line given its 
slope and the intercepted part of y-axis 


Interactive test 


(1 From the school book 


€ Remember @ Understand OApply se Problem Solving 


E Find the slope and the intercepted part of y-axis by each of the following straight lines : 
ө 


у=5 Х-3 | 2)2у=4-Х | з) 22 х-3у-6=0 


1ју+х-1=0 5 x +3y=6 6) х + I = 1 (Matrouh 19 — El-Kalyoubia 20) 


| 
Find the equation of the straight line if : 
ө 


1) C Its slope = 2 and intercepts from the positive part of y-axis 7 units. (Damietta 19 — Suez 20) 
г | Its slope = — 1 and intercepts from the positive part of y-axis 3 units. 

3 Its slope = 2 i and intercepts from the negative part of y-axis one unit. 

1 | Its slope = — i and intercepts from the negative part of y-axis 2lwits. 


5} Its slope = zero and intercepts from the negative part of y-axis 2 units. 


Find the equation of the straight line : 
о 
1] Passing through the point (3 » 2) and makes with the positive direction of X-axis 


a positive angle of measure 45° (El-Sharkia 17) 
р g 


Which cuts a part of length 3 units from the negative part of y-axis and is parallel to 
the line whose equation is: 2 X -3y = 6 (El-Beheira 11) 
Which is perpendicular to the straight line : 3 X — 4 y +7 = 0 and intercepts from 


the positive part of y-axis a part of length 6 units. 
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(4) Which intercepts a positive part from y-axis of length 5 units and perpendicular to the 
straight line which passes through the two points (— 2 » 1) and (2 » 7) 
[5] EA Which intercepts from the positive parts of the coordinate axes «X-axis and y-axis» 
two parts of lengths 4 and 9 length unit respectively. 
(Luxor 17 – Kafr El-Sheikh 18 — El-Kalyoubia 19) 
[E] Which passes through the point (2 »— 1) and its slope equals 2 (El-Kalyoubia 11) 
[7 Passing through the point (— 2 » 3) and perpendicular to the straight line whose 
equation is : y = ix -5 (El-Dakahlia 13) 
[B] EA Passing through the point (3 ›— 5) and it is parallel to the straight line: X+2 y-7=0 
(Aswan 20) 
[5] Which passes through the point (3 » 2) and is parallel to the straight line passing through 
the two points (5 »6) and (- 1 2) (Helwan 09) 
(10) Passing through the point (1 » 2) and perpendicular to the straight line passing through 
the two points А (2 »— 3) and (5 »—4)  (El-Gharbia 14 — Luxor 18 — Suez 19— Port Said 20) 
(13 Passing through the point (2 ›— 2) and perpendicular to the straight line which makes 
a positive angle of measure 45? with the positive direction of X-axis. (Luxor 11) 
(12) LD Which passes through the two points (2 » — 1) and (1, 1) 
(El-Gharbia 13 — El-Kalyoubia 16) 
113) E3 Which passes through the two points (4 » 2) and (- 2 ,— 1) »then prove that it 


passes through the origin point. (El-Beheira 17 — Cairo 19) 
йа) C Whose slo uals the slope of the straight line : $-i.d and intercepts 
ре eq pe x ^3 р 
a negative part of y-axis of 3 length units. (Damietta 18 — Suez 19) 


19 Which is perpendicular to AB from the point A where А (-3 , 6) and (2,1) 

18) L3 Which is perpendicular to AB from its midpoint where A (1 »3) and B (3 »5) (Qena 18) 
(17) Passing through the midpoint of the line segment 'AB where A (4 »8) and B (—2 » 4) 
and parallel to the straight line whose equation is 2 у=4Х-5 

(18) Passing through the midpoint of the line segment AB where A (3,6) 

and B (— 1 ,4) and perpendicular to the straight line whose equation is 


2y-4X+11=0 (Cairo 09) 
18 Passing through the point (2 » 3) and intercepts from the positive part of X-axis a part 
of length 4 units. (El-Sharkia 18) 
Choose the correct answer from those given : 
(4) The straight line whose equation is : 3 y =2 Х—6 pits slope =-......... (El-Sharkia 19) 


@)2 63 ©6 @ 2 
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Exercise —— 


UNIT 


5 € Remember @Understaend OApply es Problem Solving 


© (2|The slope of the straight line : X -5 20 is --------- (Damietta 19) 
(а) 5 ЪТ (с) undefined. (d) zero 

© Га]Тһе straight line whose equation is : 3 X3 y +5 =0 makes a positive angle with the 
positive direction of X-axis » its measure = -+ (El-Monofia 11) 
(a) 30° (b) 45* (c) 60° (d) 90* 

© (4) A The straight line whose equation is : 2 X— 3 y — 6 = 0 intercepts from the negative part 
of y-axis a part of length -...------ units. — (El-Fayoum 13 – Cairo 14 — Qena 17 — El-Kalyoubia 18) 
@-6 ®-2 oF @2 

о (5) Тһе straight line whose equation is : 2 X 5 y — 10 = 0 cuts from the positive part of 
X-axis a part of length ......... units. (El-Dakahlia 11) 
@ 2 (b)2 ©з (E 


© [8] Тһе equation of the straight line passing through the origin point and its slope — 1 
нын (El-Kalyoubia 19) 
(a)y =X (b) y=-X (c)y=2X (d) y=0 


ө [7] The equation of the straight line which passes through the origin point and makes with 
the positive direction of X-axis an angle of measure 60° is --------- (El-Sharkia 19) 
(а) х=үзу Qy-([35x«2 (Фу=3х (Фу =үзх 

© [B]The equation of the straight line which its slope = i and cuts the y-axis at the point 
(053)is --------- (El-Monofia 19) 
@2y=4x+6 Gy-ix Qyslxes | @2y=FX+3 

© [S|The equation of the straight line which passes through the point (2 » — 3) and is parallel 
to X-axis 15 ---------- (Kafr El-Sheikh 19) 
(а) Х=2 (b) y=3 (c) X=-2 (d) y=-3 

© [10] The equation of the straight line which passes through the point (— 5 » 3) and is parallel 
to y-axis is + (Beni Suef 19) 
(a) X=-5 (b) y=-5 (c)y=3 (d) X23 


© [M] The equation of the straight line which intercepts a part of length 4 units from the 
positive part of y-axis and is parallel to the straight line: y 23 Х+ Sis ------.--- 


(а)у=3 Х+4 (b) y=4X+3 ()y=3X-4 (d) y=-3X44 
* а Тһе two straight lines : y =3 X-5and2y = 6 X + 5 are «+ (Giza 09) 
(a) parallel (b) coincident 


(c) intersecting and not perpendicular (d) perpendicular 
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Exercise fg3— — — 


13 C2 If the two straight lines : 3 X —4 y — 3 = O and k y + 4 X — 8 = 0 are perpendicular > 
then К = .......... (El-Beheira 15 – Giza 16 — Red Sea 19) 
(3-4 (-3 (c)3 (d)4 

[14] ED If the two straight lines : X + у = 5 and k X + 2 y = 0 are parallel s then К = -+--+ 


(El-Dakahlia 15 — Souhag 16 — Qena 17 — El-Menia 19) 

(9-2 (b)-1 (с)1 (4)2 
(15 If the straight line whose equation is : y =k X+ 5 is parallel to X-axis » then К =... 
(El-Gharbia 18) 


(a) 0 (b)1 (c)2 (93 

118) The two straight lines : y = a X +b and y =c X+ d are perpendicular 
ə then ~- =— 1 (El-Gharbia 08 — Souhag 16) 
(а)аха (b)bxc (c)axc (d)bxd 

(17| The straight line passing through the two points (5 » 4) and (1 » 5) is perpendicular to 
the straight line .........- 
(а)4Х=3-4у (b)Sy+x=4 (Qy-4x (d)X42y-4 


(18) The slope of the straight line whose equation is : 3 y =a X — 5 and passes through 

the point (20 » 5) is -...-..... 

@-1 ®! ()-2 «4 

(19) If the straight line whose equation is : a X + (2 — a) y = 5 is parallel to the straight line 
which passes through (1 »4) , (3 »5) »thena=-- 


> (E-Dakahlia 19 — Kafr El-Sheikh 20) 


(a)3 (b)-2 (с)6 (d)4 
(20) ГЇЇ The area of the triangle in square units which is bounded by the straight lines 
3Х-4у=12 » X=0 , y=0 equals --------- (El-Kalyoubia 15 — El-Fayoum 20) 
(a) 6 (b)7 (c) 12 (d)-6 
(21 In the opposite figure : y 
If the area of A AOB = 9 square unit 
» then the equation of AB is -....-..-- (El-Monofia 17) ANO 76) 
(a)y=2X+6 
(Dyz6-2x 
(c)y=2X-6 x B X 
f о 
@y=4x-6 : 


умт 


5 € Remember @ Understand OApply Ф Problem Solving 


© 22 In the opposite figure : 

Tf ABCD is a square 

» the equation of the straight line 
Lis:ys2 X1 

and the equation of the straight line 


І,іѕ:у=КХ+ 14 »thenkz —— 
@ 4 E 
oF oz 


В Complete the following : 

[T The slope of the straight line whose equation is : 3 X -4 y — 15 = 0 is 
slope of its perpendicular straight line is ---------- 

© [2] Тһе straight line whose equation is : 2 X + 3 y — 6 = 0 cuts the y-axis 


at the point ---------- 
о (3) The equation of the X-axis dise while the equation of the y-axis 18 
(4 The equation of the straight line passing through the point (2 › —5) 
and its slope = zero is ---------- 
[5] The equation of the straight line which is parallel to the straight line : y= 2 X-3 
and passes through the origin point is ---------- 
* (5) In the opposite figure : 
L, /L, »AB= 7 length units. 
If the equation of L} is: y=2X+4 
> then the equation of L, is --- 


XXL 


* [7] In the opposite figure : 
BEAC »A(-4 30) В (0 »3) and AB = BC 
» then: 

(1) The point C is (---------- учее ) 

(2) In A OAB > tan = s 
(3) The equation of AC is y = 


(El-Sharkia 11) 


Prove that : The straight line which passes through the two points А (3 » 1) and B (152) 
is parallel to the straight line : 2 Х+4у-3=0 (El-Sharkia 17) 


Prove that : The straight line whose equation is : 2 X + y + 8 = 0 is perpendicular to the 
straight line passing through A (2 »3) and B (- 2 » 1) (Aswan 12) 
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Exercise —— 


п Find the equations of the two straight lines which pass through the point (—3 › 2) and 
? parallel to the two axes. 


| 
a Find the measure of the positive angle which is made by the straight line: 3 X 2y 6-0 
? with the positive direction of the X-axis » then find the coordinates of its intersection point 
with the y-axis. 


m If the straight line whose equation is : 2 X —3 y — 6 =0 cuts the X-axis at the point A and the 

9 y-axis at the point B » find : (El-Sharkia 13) 

(4) The coordinates of ће two points A and B 

(2) The equation of the straight line passing through the midpoint of AB and parallel to 
the y-axis. 


If the straight line which passes through the two points (2 ;— 1) and (5 » 1) is parallel to the 
i straight line whose equation is : a X+ 3 y + 5 =0 › find the value of : a(£l-Gharbia 18) «—2 » 


If the straight line which passes through the two points (5 »2) and (6 »— 3) is perpendicular to 
ü the straight line whose equation is : 5 уа X+ 3 - 0 ; find the value of : a «1» 


IfA (2 ›—3) and B (5 > y) » find the value of y if the straight line AB is parallel to the 
е ete «dis 


If the straight line : y - (2 k — 1) X=7 and the straight line which makes with the positive 
direction of the X-axis a positive angle of measure 45? are parallel 
» then find the value of : k (El-Sharkia 16) « 


Find the equation of the axis of symmetry of XY » where X (3 »—2) and Y(—5 »6) 
(El-Dakahlia 12 — Port Said 14) 


" E3A(5,-6 , BG; 7) and C (1 »—3) » find the equation of the straight line which 
passes through the point A and the midpoint of BC (Port Said 19 – El-Fayoum 20) 


ABC is a triangle whose vertices are A=(0 56) » В = (5 »—-1) andC=(-2;1) 
Find the equation of the straight line passing through the vertex A and perpendicular to BC 


IB © ABC is a triangle in which A (1 22) > B(55-2) and C (3 4) ;D is ће midpoint 
© of AB and DE // BC and intersects AC at Е 


Find : 11) The length of DE 12) Тһе equation of DE (Alexandria 15 — Matrouh 18) 


[е] ABCD is a square in which : A (5 »4) and C (- 1 56) 
Find the equation of BD (El-Monofia 15) 
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50 
> @Remember ® Understand OApply Ф Problem Solving 


ABCD is a rhombus » M is the point of intersection of its two diagonals where 
9 
A (1 53) and C (6 ›0) » find the equation of the straight line which passes through 


the two points B and D (Aswan 09) 


Find the equation of the straight line passing through two points A (2 »3) and B (- 1 »—3) 
Show that for any point C (2 k +1 »4 k + 1) »then CC AB (El-Dakahlia 14) 


(2 Draw the straight line in each of the following cases : 


[1 |Тһе slope = — 4 and intercepts from the positive part of y-axis a part of one unit. 

(2) The slope = 2 and intercepts from the negative part of y-axis a part of 3 length units. 

(3) Intercepts from the positive parts of the two axes (X-axis » y-axis) two parts of lengths 
2 and 3 length units respectively. 


Find the slope of the straight line : y - 2 X —3 =0 » then find the length of the intercepted part 
е 
from y-axis › also draw this line. (Helwan 11) 


24] 2 From the opposite graph : find : 
(1]The slope of the straight line (m) pitt -H-H-H4HHH- 


[8] The intercepted part of y-axis (c) | | 


(3]The equation of the straight line 


given (m) and (c) Ц T me 
TET | | Г | 
(4)The length of the intercepted part P i LELEL [ Г 
of X-axis. ЕЕ ЗЕ ЗЕЕ H 10 H [à E 
Li | L 
[5 |Тһе area of the triangle bounded by a |! | TELH | | 
jle E E R 2 


the straight line and the two axes. 


(2) The opposite table represents a linear relation : 
о 
x "SERES 


Conga 


[T] Find the equation of the straight line. 


[2] Find the length of the intercepted part from y-axis. 


(5) Find the value of a (El-Kalyoubia 13 — Alexandria 15) 


120) 


a The opposite figure represents AB 
whose equation is y = К.Х + c and cuts 
from the two axes two equal parts 
and passes through the point (2 » 3) 
Find : (1) The values of k »c 

(2| The area of the triangle ABO 


Exercise 03 — — — 


x 
B 


(El-Dakahlia 19) 


In the opposite figure : 
© 


ABO is an equilateral triangle > 
Cis the midpoint of AB 


Find the equation of the straight line OC 


(Giza 20) 


In the opposite figure : 


are the vertices of a rhombus. 
Find : 

[1 The coordinates of the point D 
[E] The equation of OD 

[8] m (Z DOE) 


The points А (2 ,6) ,0 (0 +0) >B (6 2) апар 


(El-Sharkia 14) 


& In the opposite figure : 
IfL, LL, 
and the equation of L, is:2X-y+2=0 


> find the equation of the straight line L, 


= 
2 5 
= € Remember @Understand OApply «ә РгоЫет Solving 


АВ cuts y-axis at the point A (0 » 8) and cuts X-axis at the point B 
If tan (Z ABO) = $ > find: Sow 
First : m (4 BAO) 


Second : The coordinates of B 


ГЕ] First : The slope of AB x ia 
Second : The equation of the straight line passing " 2 
through the point О and perpendicular to AB (El-Sharkia 13) 


ыы In the opposite figure : 
? me point C is the midpoint of АВ where C (4 »3): 
(1 Find the coordinates of each of : 
О ,Аапів 
[2 Find the length of each of : 
OA ,ОВ,СА » CB and CO 
[3 Find the slope of each of : 
KB OC > OA and OB 
(4 | Find the equation of each of : АВ and CO 


Д In the opposite figure : 

d The straight line АВ passes through the 
two points C (3 › 1) »D (4 »3) and 
intersects the two axes at A » B respectively. 
Find the lengths of АО ,ОВ » where O 


is the origin point. 


In the opposite figure : 
О is the origin point +A » B ; D € X-axis » 
the slope of BC =з. »the equation of AC is : X- y=3 
Find : 1 The slope of АС and the length of OH 
2 m(ZCBD) and m (4 CAD) 
[3] (4 ACB) y (El-Sharkia 16) 
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Exercise n-—- — 


In the opposite figure : 

1 ABCD is a square 

> D Ethe straight line L 

and C (5 ,2) 

Find the equation of the straight line L 


bs] In the opposite figure : 
ABCD is a square 

» OAZ AB 

Find the equation of OC 


In the opposite figure : 
L, and L, are parallel lines ; L, makes with the 
positive direction of X-axis an angle of measure 45? 
and passes through the origin point O 5A EL 
where A (1 »5) » AB L L, >L, intersects the y-axis 
at the point C 
Find : [1] The equation of the straight line Li 

[2] The equation of the straight line L, 

[E] The length of AB (El-Sharkia 15) 


Pte Applications] 


Ш The opposite graph represents the motion 

Ф of a particle moving with uniform velocity (v) 
where the distance (d) is measured in metre and 
the time (t) in seconds. 

Find : 

(4) The distance at the beginning of the motion. 


(2) The velocity of the particle. 


[3] The equation of the straight line representing ГТ | | T 
uM L 1 
о П 2 3 4 5 (second) 


Pe 


the motion of the particle. 
(4) The covered distance after 4 seconds from the beginning of the motion. 
[5] The time in which the particle covers a distance of 3.5 metres from the beginning of 


the motion. — 
1 33 


UNIT 


5 ө Remember @ Understand OApply Problem Solving 


EE} C The opposite graph represents the relation dm) 

^ between the distance the car covers (din km.) — ,,| | | CEELII Г 
and the time the car covers in (t in hour). їй | | | | | 
Find : Nx 
(1] The covered distance after 90 minutes. TIN | | Li 
(2) The time which the car took to cover „Г 

a distance of 150 km. ы | | - 

[3] The velocity of the car. 2 ) l | | | | H 


F | t (hours) 


Га) The equation of the straight line which 
represents the relation between the distance 


(d) and the time (t). 


z £ The opposite graph represents 
the relation between the covered 


distance (d) in km. and the time (t) 


in minutes for the two objects A and 


B in the two ends of a straight road 


moving in two opposite directions : 


(31 Did A and B move at the same time ? 


[E] After how many minutes did A 


and B meet together ? 


(3] What is the velocity of A ? 


| „t (minutes) 


[4] Write the equation of the 
straight line which 
represents the relation between the distance (d) and the time (t) 


of the motion of the object B 


a 


Exercise f —— — 


For excellent pupils 


em In the opposite figure : 

9 

If the area of the square ABCD = 25 square units 
» find : the equation of CO 


m From the opposite figure : 
o — 
Find : the equation of CD 


Wonders 
SF. EA оғ numbers 


ө 209 From wonders of the number 37 is that if it 


( multiplied by 3 or one of its multiples up to 27, 
every time you get number consisting of the 
same digits. 

У37 х3 = 111 У37 х6 = 222 
a 37 х 9 = 333 Try it yourself ! 


1135 


OLAX, »yj) and B (х Уз) > then : 


e The length of AB 


(difference between X-coordinates) + (difference between y-coordinates)? 


- (ox; х? *(y,-y» 


e The midpoint of AB = ( 


xtX шыгу 
x 7m 

J-i 
-Хх, 


e The slope of AB = =tan@ 


(where Ө is the measure of the positive angle which "AB makes with the positive direction 
of the X-axis) 
© If L, and L, are two straight lines of slopes m, and m, respectively » then : 
‘L II L, if m, =m, and vice versa 
eL, LL, ifm, x m,=-— 1 and vice versa 
© If the equation of a straight line is in the form: y =m X + c » then: 
e The slope of the straight line = m 
e The length of the intercepted part from y-axis=|c| 
and the straight line passes through the point (0 >c) 
© If the equation of a straight line is in the form :aX+by+c=0 > then : 


: ; ... —coefficient of X _-а 
• The slope of the straight line = — efficient of y =F 


© The length of the intercepted part from y-axis = | Y | 
and the straight line cuts y-axis at the point (0 > =) 


© The equation of the straight line which passes through the origin point О (0 » 0) 
is у = ш X » where mis the slope of the straight line. 


© The equation of X-axis is y = 0 


© The equation of y-axis is X=0 


on Unit Five 


Answer the following questions : 

[1] Choose the correct answer from those given : 

[1] The distance between the point (- 7 ›— 3) and y-axis is ---------- length unit. 
(a)-7 (b-3 (c) 7 (d)3 

[E] The point (0 › 4) bisects the distance between the two points (— 1 »— 1) and (X sy) » then 
the point (X › y) is ---..-.... 


(а) (1 59) (b) C159) @(-4 »3) (d) C153) 
[3] If the two straight lines whose slopes are P and 4 k are perpendicular 

s then k = .......... 

(a) 1 (b) 4 ()-4 (d) 1 


[4] The slope of the straight line whose equation is : X— 5 = 0 is ---------- 
@)5 + (с) undefined 


[5] In the opposite figure : 
C (3 ,4) is the midpoint of AB 


s then ОА = .......... length unit 
(а)3 (b)4 
(с) 6 (48 


[E] If the straight line which passes through the two points (X 5 — 1) and (4 > 2) is parallel to 
the straight line which passes through the two points (3 +4) and (-3 »—2) »then X=.......... 
(a)-3 (2 (с)7 (9)1 


a [a] ABCD is a quadrilateral where A (— 1 23) > В(5,1) > C(7>4)andD(1 56) 
Prove that : The figure ABCD is a parallelogram. 
[b] Find the equation of the straight line which passes through the point (3 » 4) and is 
perpendicular to the straight line whose equation is: 5 X-2y+7=0 


(лазе) әдә тәш sala) stat Walsall | 137 


[a] If the point A (5 » 2) lies on the circle whose centre is M (1 »— 1) » find : 


C The area of the circle in terms of It 

[2] The equation of the straight line passing through the two points A and M 

[b] If the points :A(G 02) » В(4,-3) » CC 1>+—2) and D (—2 »3) are the vertices 
of a rhombus; find : 

[T The coordinates of the point of intersection of its diagonals. 


(2 The area of the rhombus ABCD 


ü [a] If the distance between the point (X » 5) and the point (6 » 1) equals 215 length unit > 
then find the value of X 
[b] Prove that : The points A (— 3,0) > B(354) and C (1 »— 6) are the vertices of 


an isosceles triangle at vertex A » then find the length of the drawn line segment from A 


perpendicular to BC 


[5] [a] Find the equation of the straight line which passes through the two points (3 » 7) »(6 » 13) 


[b] In the opposite figure : 
"AB intercepts from the positive part of the X-axis 3 units 


‚т (4 ABO) = 45° 
Find the equation of AB 


0) Model Өш 


Answer the following questions : 
[1] Choose the correct answer from those given : 


(3) If ABCD is a rectangle where : A (- 4 »— 1) 


and C (4 » 5) » then the length of BD = length unit. 
(а) 10 (b) 6 (с)5 (d)4 
(8)If (4 »—3) is the midpoint of AB where A (3 »— 4) » then Вз 
(a) (5 »—2) (Ы) 255) (c) G ›2) (d) (3.5 »- 3.5) 
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Unit Exams 


3 If the two straight lines : 3 X —4 y —3 =0 and k X +3 y— 8 =0 are perpendicular 
3thenkz.......... 
(2-4 (b) -3 (c)3 (d)4 


[4] The straight line whose equation is : 2 X —3 y — 6 = 0 intercepts from y-axis a part 


of length .......... units. 
@-6 ®-2 © 2 2 
[5] The equation of the straight line which passes through the point (2 » — 3) and is parallel 
to X-axis is .......... 
(а) X22 (b) y=-3 
(с) Х=-2 @y=3 
[5] In the opposite figure : 


Which of the following represents 


the equation of the straight line L ? 
(а)у=Х (b) y=2 
(c)y+xX=2 (d)y-xz2 


B [a] If ABCD is a square where : 
A(2 54) B (-3 50) and C (- 7 » 5) „па: 
[1 The coordinates of D 


| (2) The area of the square ABCD 


| Ib] In the opposite figure : 

AB is parallel to y-axis 

» BC has equation y=- x +3 
> the point B (2 5 1) 

Find : |: The length of BC 


[2| The area of the figure OABC 
(3]m (4 OCB) 


| 
B га) Prove that : The points А(—2,5) > B (3 +3) and C (- 4 » 2) are not collinear. 
| [bI If A (X +3) > B G »2) and C (5 1) and AB = BC ›{һеп find the value of : X 


UNIT 


п [a] In the opposite figure : В 
Atriangle ABC is drawn in ће orthogonal 
| Cartesian coordinates plane 
Prove that : A ABC is a right-angled triangle 


» then find its area 


[b] ABC is a triangle in which: A(I »2) » B(5 »—2) and C G +4) 
Find the equation of the straight line passing through the vertex A and perpendicular 


| to BC 


[a] ABCD is a quadrilateral in which : A (0 26) > BC 153) » C(5*1) апар (6 +4) 
Prove by using the slope that the figure ABCD is a rectangle. 


[b] If the axis of symmetry of CD is passing through the point A (6 » m) where C (3 » 1) 
and D (- 3 » 7) > then find the value of : m 


Wonders 
of numbers 


Choose a number from 1 to 9 , multiply it by 3 
‚ add 3 to the product , and multiply the result 
by 3 once again "use calculator" Find the sum 
of the digits of the product. 

The answer is always 9. 


A Research 
Project 


On Unit Five 


* Finding the distance between two points in the coordinates plane. 
* Finding the coordinates of the midpoint of a line segment. 

* Calculating the perimeter and area of a triangle. 

* Finding the slope of a straight line. 

* Finding the equation of a straight line. 

* Associating geometry with history. 


a research project on the following topic : 


"Analytic geometry is a branch of mathematics that uses a coordinates 
system to study geometry". 
Discuss the following points using available resources : 
* Write a short note on the scientist , René Descartes who discovered 
the Cartesian coordinates and about his achievements in the field of 
mathematics. 
* Draw the two axes of coordinates on a sheet of graph paper. 
* On the coordinates plane ; locate three points that represent the vertices 
of an isosceles triangle ; then find : 
1. The perimeter of this triangle. 
2. The area of this triangle. 
3. The slope of each side of this triangle. 
4. The equation of the straight line that contains each side of this triangle. 


: T3 
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Accumulative basic skills 


Choose the correct answer from those given : 


(7) The number of diagonals of the hexagon is --------- (Qena 20) 
(a) 6 (3 (c) 12 (d)9 
| (8| The two angles of base of an isosceles triangle are ---------- (Alexandria 16 — North Sinai 17) 
(a) congruent. (b) supplementary. 
(c) vertically opposite angles. (d) corresponding. 


[3] The measure of an exterior angle of an equilateral triangle is --..----- 


(Alex. 17 — Beni Suef 18 — Kafr El-Sheikh 19 — Cairo 20) 


(a) 60° (b) 150° (c) 120° (d) 30° 

(4| The number of axes of symmetry of the isosceles triangle equals ---------- (Matrouh 17 — Alex. 18) 
(a) 0 (b) 1 ()2 (43 

(5) In the opposite figure : 


If m(Z ABC) = 90° »m(Z A) =60° 
and BD is a median in A ABC > then m (4 DBC) = — 


(a) 20° (b) 30° 
(c) 60° (d) 45° 
[6] The triangle whose side lengths are 5 cm. › 5 cm. э is an isosceles triangle. (E/-Menia 17) 
(a) 9 cm. (b) 10 cm. (c) 11 cm. (d) 12 cm. 
[7] The triangle whose side lengths are 5 cm. » 12 cm. and 13 cm.» its area = -+ cm? 
(Matrouh 18) 
(a) 30 (b) 32.5 (с) 78 (d) 144 
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Basic Skills 


18] In any triangle , the sum of the lengths of any two sides is ---------- the length of the 
third side. (El-Fayoum 18 — Е!-Мепіа 19) 
(a) greater than (b) smaller than (c) equal to (d) half 

[8] The point of concurrence of the medians of the triangle divides the median in the ratio 
ОЁ... from the base. (El-Fayoum 18) 
(a) 1:3 (b) 2:1 @ 3:1 (4)1:2 

10 The sum of the measures of the accumulative angles at a point 
equals э. (Assiut 18 — El-Fayoum 19) 
(a) 90° (b) 180° (c) 270° (d) 360° 

[1] If ABCD is a square > then m (4 CAB) S. (Alex. 17 — El-Beheira 18) 
(a) 90° (b) 45° (c) 60° (d) 30° 


112) If the lengths of the diagonals of a rhombus are 6 cm. » 10 cm. 
2 


» then its area equals .......... cm? (Kafr El-Sheikh 17) 
(a) 30 (b) 60 (c) 15 (d) 10 

(13| The image of the point (- 4 › 5) by the translation (2 ; — 3) is .......... (Kafr El-Sheikh 17) 
(a) 2» 2) (b) (2 »—2) (c) (2 2) (d) (-252) 

114 The image of the point (- 2 , 5) by reflection in X-axis is -...-...-. (Ismailia 16) 
(а) (725-5) (Ы) (2,5) (с) (2-5) (d) (5 »-2) 

[15] The quadrilateral whose diagonals are equal in length and perpendicular 
is the .......... (Beni Suef 20) 
(a) square. (b) rhombus. (c) rectangle. (4) parallelogram. 

[16] The volume of the cuboid whose dimensions are 
{2 „үз „ү centimetres equals -...-..... cm? (South Sinai 16) 
@ 2V6 (36 (e) 342 (4) 6 

57163 .7 ,Ѓаге lengths of sides of a triangle ; then l may be equal to ---------- (Souhag 20) 
(a)3 (b) 4 (с)7 (d) 10 

18 A ABC isa triangle › (Z B) 23m (Z A) = 90° ,then m (£C) (Aswan 16) 
(a) 30° (b) 45° (c) 60° (d) 90° 

19 ABC is a triangle › ifm (4 B)» m (ZC) > then .......... (Suez 16) 
(a) AC- AB «0 (D) AC- AB x0 (c) BC < AB (d) AC-AB>0 


ЕЯ 


20 The circumference of the circle with diameter length 14 cm. is ---------- cm. (where T =2) 
(El-Fayoum 17) 

(а) 7 (b) 22 (с) 44 (d) 14 

&iIf m (Z X) = m (Z Y) » Z X » Z Y are complementary 
s then m (4 X) 2 v (North Sinai 17) 
(a) 90° (b) 60° (с) 45° (4) 30° 

Ea 1f XY is the axis of symmetry of AB » then ХА —— XB (Suez 20) 
(a)> (b)< (= @t 

(53 ABCD is a parallelogram in which m (Z A) + m (Z С) = 200° 
> then m (4 В) = (Ismailia 17 — Alex. 18 — Suez 19) 
(a) 50* (b) 80* (c) 100* (d) 160* 

БАІ ABCD is a parallelogram » then AB + CD =. (Suez 18) 
(a) 2AC (b) 2 BC (c) 2 BD (d)2 CD 

SEL /L, > L41L, » 14 115 > then -+ (El-Beheira 17) 
@ L, // L (b) L, //L, (c) L4 // L, (d) L; LL, 

28 The number of triangles in the opposite figure = ---------- triangles. (New Valley 16) 
(а) 5 (b) 6 
(c) 7 (d) 8 

27 In the opposite figure : (Luxor 17) 
The number of trapeziums = -- 
(a)2 (b) 3 
(с)4 (d) 5 

(8 In the opposite figure : (Seuz 16) 
AB is a diameter of a circle » then the surface л 
area of the shaded shape = ---------- cm? S 
(32 47t (b) 16 7t / 
(027 (d) 9 7t C 3m B 


Basic Skills 


128 In the opposite figure : 
ABC is a right-angled triangle at В » what is the А 
area of the semicircle drawn on the hypotenuse 
AC > if the areas of the two semicircles drawn > с 
on AB and BC are 36 and 64 square units 


respectively ? 
(a) 80 square units (b)96 square units (с) 100 square units (d) 120 square units 


180 In the opposite figure : 
The number of the coloured right-angled triangles 8 2 
needed to cover the rectangle surface completely = b. 


is 3cm. lem. 


(34 (b)6 (с)8 (4)12 


127 In the opposite figure : 
If AE: ED = 1 : 2 5 then the ratio 
between the area of A BED and the 
rectangle ABCD is 


(a) 1:2 (b) 1:3 (с)2:3 (42:5 
52 In the opposite figure : (Aswan 18) 
The perimeter of the figure = .......... cm. $ |. 
(a) 17 (b) 22 12cm. 
(c) 29 (d) 34 
183 In the opposite figure : D A 
Two circles M and N inside a rectangle, the Og 
radius length of each one is 6 cm. , then the area 4 
of the rectangle = -......... cm? B 
(a) 288 (b) 252 (c) 216 (d) 144 


[4 The opposite figure represents quarter a circle 


with radius 2 cm. long ; then its perimeter = .......... Cm. (Giza 19) 
(а)2л (b) 5л 
(c) +4 (д4л +4 


2cm. 


(V i6) адалы (әш ыш) stat, жаза | 145 


55] In the opposite figure : 
If the base of the parallelogram is divided by the ratio 
1:3 , then the ratio between the area of the coloured 


triangle and the area of the parallelogram ise 
(а) 1:3 (6) 1:6 (с) 1:8 


35) In the opposite figure : 


The perimeter of the figure = cm. 
(a) 44 (b) 34 
(c) 24 (4) 14 


57 In the opposite figure : 


If AABC — A DEF 

;DEz3cm. 

s then EF = СШ. (Luxor 16) 
(23 (b) 9 (с)4 


55 In the opposite figure : 
If the side length of the square = 10 cm. 


(55 In the opposite figure : 
КАЄЕЕ > BEEF «m (Z C) - 90* 


s then X+ y =e 
ey ©) 180° 
(с) 270° (d) 360° 


ме 


» then the area of the circle = --------- cm? 
(a) 1007 (b) 25 Xt 
(c) 50% (d) 40 
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on Algebra ап atistics — 


Accumulative test on lesson 1 – unit 1 


EJ Choose the correct answer from those given : 


(4) If the point (X » 7) lies on the y-axis »then 5X + 1 = ----.---------- « Port Said 17 » 
(a) zero (b)1 (c)5 (а) 6 
[EXER >» then the point C x Ax) lies in the --------------- quadrant. ^ «El-Monofia 20 » 
(a) first (b) second (c) third (d) fourth 
Гаа (Х2) =4 > n(XxY)-6.thenn(Y)-- « South Sinai 17» 
(a) 2 (b)3 (c)4 (d) 6 
[4f (3 55) Є{3 +6} x [m8] s then m = -+++ « Kafr El-Sheikh 18 » 
(a)3 (b) 5 (c) 6 (d) 8 
(B)If Q* ,27) = (32 у?) » then += us « El-Gharbia 17 » 
w$ DE oF @ 2 
(6) If (X —3 »2 — X) lies in the fourth quadrant » then X = с « El-Dakahlia 20 » 
(а)4 (b) 3 (c)2 (d)1 
izufX-[1) > Y={3} then n (X x Y) 8 ———— « Assiut 19» 
(a) (053) (b) 4(3 » D] (c)3 (d)1 
[B]The volume of a sphere of radius length 3 cm. is --------------- cm? « Giza 18 » 
(a)4 m (b) 36 7 (c) 36 (d) 27 7 
 ҥх={2} › ү= {3,4,5}, а: 
mxxY Bn (ү?) (sx? « Cairo 20 » 
If (X —1 529) = (4 у? +2) » then find the value of : X -2 y « Red Sea 17 » 


EN 


Accumulative test BH tilllesson 2 — unit 1 


Choose the correct answer from those given : 


Е 


Tf the relation R = {а 33) (1,3), (2, 5)} s then R represents a function its range 


fecun tus « ElKalyoubia 17 » 
(a) {4,1,2} (b) {451525355} (с) {355} (d) N 

(B IX = {2} » then X? = wre « El-Kalyoubia 20 » 
(а) 4 (b) {4} (c) (2 92) (à) {0 ›2)} 

[3]IfX2(1.2] › Y={5 56} then (5 51) Ge « El-Monofia 18 » 
(a) YxX (b) X? (© ХхҮ (а) Ү? 

(4) The ordered pair ee y) » where X #0 у #0 lies in the --- - quadrant. « Qena 20 » 
(a) first (b) second (c) third (d) fourth 

[5] Ifa+b=ab=5 ,ћепа2ь+аЬ2=............. «Каб El-Sheikh 18 » 
(a) 25 (b) 20 (c) 15 (d) 10 

(8) IX - (1; 2} , then the arrow diagram that represents a function on X is --------------- 
x x x x « Luxor 17 » 

; І i re 
iP] i] Le] | 
(a) (b) (c) (d) 

(7) If Ris a function on X where X= {1 53 55} sand R= {(a +3) > (b > 1) ,(1,5)} 
ə then a+ bz « El-Dakahlia 18 » 
(a) 4 (b) 6 (c) 8 (d) 2 


[8] Which of the following relations is a function from X to Y ? « Port Said 17» 


Algebra and Statistics = 


Я гх-{1,2,3,4} » Y={2,3} » Z={7>2} > find: « El-Sharkia 18 » 
DANY) xZ (2) (X-Y)xZ 


Юүх={1,1,0 5-5-1} > Ү={1,2,0,—1,—2} and Risa relation from X to Y 
» where "a R b" means "a is the multiplicative inverse of b" for each a € X » b EY > write 


R and represent it by an arrow diagram and show if R is a function or not » and why ? 


« El-Sharkia 19 » 


Accumulative test Н tilllesson 3 — unit 1 


Choose the correct answer from those given : 


[1] The function d : d (X) = x2. (x- з)? is of the --------------- degree. « El-Dakahlia 20 » 
(a) zero (b) first (c) second (d) third 


[2] The following functions are polynomial functions of the first degree 


except f : f (X) = e «Ismailia 18 » 
(a) 3x42 (42x41 (c) X (C 5) (4) x (L1) 

(3)1f (X— 3)" 2 ] » then XG... « El-Monofia 18 » 
(a)R (b) R- {3} (c) R- {4} (d)R- {1} 

(4) If f: f (X) = (2a-2) X343x74X42isa polynomial function of the second degree 
s then a = .-....-.-.---.- « El-Sharkia 19 » 
(a) zero (6) 2 (с)3 (d) 1 

[5]If (5 » b- 7) lies on X-axis » then b = -.............. « Alexandria 18 » 
(а)2 (b) 5 (c)7 (d) 12 

[8] The function f : IR ——» R where f (X) = X (2 ЖЗ +5 Х) is polynomial of 
еа degree. « Red Sea 16 » 
(a) first (b) second (c) third (d) fourth 

(7) If the function f : X —> Y ; then the range of the function f C --------------- « Cairo 17 » 
(а) XxY (b) X (OYxX (d) Y 

(8I£X-[3] » n(Y)=5 then n (X x Y) =. « Cairo 19» 
(a) 1 (b) 5 (c) 8 (d) 15 


ЕХ= {3,5,7} » Y- [X:x€m.8«X«30] and the set of the function 
f :X — Y is as follows f = {(3 +9) > (5 > 15) (7 20] 


(1]Find the domain of the function f 


[2] Write the rule of the function f « El-Dakahlia 19 » 


Iff(X)=3X+b >- f(4)- 13 , find the value оѓ: b « Alexandria 17 » 


(УРУ Ves / өш Y/ (OW) Ааа | 9 


Accumulative test n till lesson 4 — unit 1 


EJ Choose the correct answer from those given : 


(4) If f is a function such that f : R——+R » f (X) 23 T FO = — 
« El-Dakahlia 17 » 


(a) 6 (b) 1 (c) 3 (d) undefined 

(8IfX-y25 » X+y=1 ›еп Х?-у?=........... « Red Sea 19 » 
(a) 45 (b)1 (c) 5 (d) 25 

[B] If the straight line which represents the function f : Ж ——* R where f (X) 22 X 43 e 
passes through the origin point » then c = --------------- « El-Sharkia 18 » 
(а) 3 (b) -3 (c) zero (d) = 

[а The linear function f : f (X) = 2 X — 1 is represented by a straight line cutting the 
y-axis at the point -++--++ « Matrouh 20 » 
(a) (0 » 1) (b) (0-1) (c) (1,0) (d) (- 150) 

[5] The function f : R——+ IR where f (X) = a X + b represents a linear function on 
condition a € --------------- « El-Gharbia 20 » 
(а) Ж (b) R, (c) R- {0} (d) R_ 

(8)If f 0057 X- 1 > then f (1) = -+ « El-Beheira 16 » 
(а) 7 (b) 6 (c)-1 (d) 3 

[7] If the point (b — 4 » 2 — b) lies in the third quadrant then b = — «Ismailia 19 » 
(а) 2 (b) 3 (c) 4 (d) 6 

[8] If the point (a »3) lies on the straight line which represents the function f : IR —— IR 
where f (X) 24 X-5 » then a = ·-------------- « New Valley 20 » 
(а) 2 (b) 3 (с) 4 (d) 5 


Represent graphically the function f : f (X) -2— x? xe [-3 з] and from the graph 
deduce : 
[1] The coordinates of the vertex of the curve. (2) The equation of the axis of symmetry. 


[8] The maximum value of the function. « Souhag 20 » 


 ҥх={1›5›,6} › y={5} › Z={2,3}. find: 
[1]п(Х х7) (2) (Y X) x (X-Y) « Cairo 17 » 


— 


Accumulative test Н till lesson 1 — unit 2 


Él] Choose the correct answer from those given : 


1)]If3az8b , then a: b = eee 


(a)-8:3 (b) 8:3 


(a)2:1 (b) 1:2 
(311-5; = 5 (where a#0 5640) then è= 
(a) 2 +3 
(4) If f (320 =6 s then f (-2) 2 
(а) – 12 (b) -3 


[85]I£X 2 (5) › Ү={3} »thenn(X x Y)- 


(a) 8 (b) 15 


[6]If the quantities 2 »3 56 » X — 1 are proportional 5 then X = -+--+ 


(a) 18 (b) 9 
(7) и&=Р sthen4ia>3 bis vacainas 
(a) zero (b)3 


[e] 


(a) 16 (b) € 16 


[2]If a » X »b »2 X аге proportional » then a : b = --....-.....-. 


ҥх?+у?=6 , Ху=5 then (X y? =- 


« Assiut 20 » 
(c) 3:8 (d)-3:8 
« Damietta 16 » 
(c) 1:3 (d)1:4 
« Port Said 17 » 
()a 2 O+ 
« El-Fayoum 19 » 
(c) 6 (d) - 18 
« Suez 16» 
(c) 2 (d) 1 


« El-Monofia 18 » 


(c) 20 (d) 10 
« Suez 18» 
(c) 5 (d) 7 
— « El-Gharbia 20 » 
(c) 11 (d) +11 


Birreos-xi-2x » geo xs 
(a) Find : f 3) «3 g (V2) 


[2] Prove that : f (2) =g(-1) 


« Beni Suef 20 » 


Find the number which if it is added to the two terms of the ratio 3 : 5 it will be 1 : 2 


« Cairo 19 » 


a 


ccumulative t n till lesson 2 — unit 2 


El Choose the correct answer from those given : 


=== (where т EIR’) » then baf T «El-Kalyoubia 18» 
(a)m (b) 3m (c) m? (d) 3 m? 
Ert = Ё = © = ®®®—© , then the value of X= eee «Suez 17» 
(а)3 (b)4 (с) 5 (d) 6 
ors == » then each ratio is equal to --------------- «El-Fayoum 19» 
a+b+c a*2b-c a-b+c a-b 
yo (b) 3 (O =—10 (9) == 
(3)1£$ 2D „теп5а-36+4= p «El-Monofia 19» 
(3)3 (4 (c) 5 (d) 6 
5| The ratio between the area of a square of side len; and the area of a square of side 
h f a square of side 1 (and th f a sq f si 
length 3 l equals --- «Qena 20» 
(а)1:3 (b)3:1 (c) 1:9 (4)9:1 
е ® © „К E naen ары «El-Sharki 
Ori i m’ tn i m^ El-Sharkia 20» 
ауа. ic. 6. € 
(а) #++т ®+ (©) а Wa 
(7\If2a+2b+c=36 anda+b=15 , then the value of c = -= «Ismailia 16» 
(а) 3 (b) 6 (c) 10 (d) 21 
(B)IEX x Y={(1 2) (1 53) (154) s then n (X) +n (Y2) = «El-Dakahlia 17» 
(a)3 (b) 4 (c) 6 (d) 10 


— — — 
Bi CUSy-X 4Х+5у 


» prove that : ilh = thee «El-Kalyoubia 19» 
2 
If 4 = 2. , find the value of : аза «El-Sharkia 20» 
3 ab-b 


EN 


Accumulative test H till lesson 3 — unit 2 


[1| Choose the correct answer from those given : 


[1]If a ,2 »4 » b are in continued proportion » then a + b = ............... « El-Dakahlia 20 » 
(a) 2 (4 (c) 6 (d) 9 

[2] The middle proportional between 3 and 27 is ............... « Ismailia 20 » 
(a)9 (b) -9 (c) 9 (d)1 

(3]If7.X stare in continued proportion » then x y= « Port Said 18 » 
(а) 5 (b) 9 (07 (d) 12 

(4]If 3 56 » X are proportional » then X = ---..-...-..-- « Kafr El-Sheikh 18 » 
@ 1 (OP (c)9 (d) 12 

(S| If the point (2 »a — 1) lies on the straight line which represents the function 
f: f 00 =4X-5 ,then a = -+ « El-Gharbia 17» 
(a) 4 (b) 1 (c)3 (d) 2 

(8) If 2 » 6 »X + 15 are proportional quantities » then X = --------------- « Luxor 16» 
(a) 1 (b)2 (c)3 (d)4 

2571-7 « Beni Suef 18 » 
(а) @ (b) {2} (o {7} (d) {2 7} 

[8]In the opposite figure : 


The curve of a quadratic function » A (— 4 s0) 


» then the equation of the axis 


of symmetry is X = s 
(1 (b)-1 
2 (4)0 « El-Dakahlia 19» 


Ifa >b с »dare in continued proportion 


»provethat; 2b=cd _ate « El-Monofia 20 » 
v.g b 


В гға:ъ:с-4:5:3 


» prove that : &—® +С _ + « Kafr El-Sheikh 16» 


a+b-c 
13 


Accumulative test n till lesson 4 — unit 2 


EJ Choose the correct answer from those given : 


E X y =7 » then y à « El-Menia 18 » 
(a) x 7 Ox mm 
[2]If y varies inversely with X and X =з when у= T » then the constant proportional 
equals --------------- « New Valley 20 » 
w4 02 ()2 (4)6 
[з] х?-4ху?+4у%=0 ; then Xa- « El-Sharkia 17 » 
(a)y у? 4 o3 
[4] If y 2 m X where m is a constant # 0 » which of the following statements is false ? 
« El-Sharkia 19 » 
@yax (b) xay ()x-dy @xat 
[5| The graph representing the direct variation between X and y is зе « Giza 17 » 
M y У y, 
x S Z X A "EE ^ Ko w E: 
о o | | 
y У y- У 
(а) (b) (c) (d) 
[8]If 1« X «3, X€R :then (3 X- 1) Gee « El-Monofia 20 » 
(а) [2 »8[ (5) [2 +8] (c) ]2 »8[ (9) {2 58} 
[7)Ҥ f (0 =3 » then f (3) + f C )2 v « Giza 19.» 
(a) zero (b)1 (c)-6 (d)6 
(8) If (X › y) lies in the second quadrant , then Ху zero « Suez 18 » 
(a= (b)> (c)< (4) > 


Bay -3-k where k aL and y 25 when X = 1 , find the relation between X and y and 
calculate the value of y when X = 3 « El-Monofia 18 » 


3a-2c_a é 
El 151-55 = у » prove that : 


а sb »с sd are proportional quantities. « El-Sharkia 18 » 


EN 


Accumulative test n till lesson 2 — unit 3 


[1| Choose the correct answer from those given : 


(4) The difference between the greatest value and the smallest value in a set of individuals 


is called .............. « El-Sharkia 18 » 
(a) the range. (b) the arithmetic mean. 
(c) the median. (d) the standard deviation. 
[2 |Тһе relation which represents a direct variation between X and y 
M euer « El-Gharbia 20 » 
(a) Ху=5 ()у=3-х @%=+ jx 
з) ҥў(х-х)? 48 of a set of values and the number of these values = 12 
s then O = ............... « Cairo 17» 
(a)-4 (b)-2 (с)2 (d)4 
4 If 18 is the greatest value of a set of individuals and the range = 6 5 then the smallest 
value of this set is -++--++ « El-Monofia 17 » 
(а)8 (b) 12 (c) 14 (d) 36 
[5] The most common measure of dispersion and the most accurate is - « Damietta 19 » 
(a) the median. (b) the arithmetic mean. 
(c) the mode. (d) the standard deviation. 
в) 17 X+8=11 , ћеп 17 X+ 11 2 ————— « Ismailia 19 » 
(а) 8 (b) 11 (c) 14 (d) 17 
z pated 5 2 sien > колдын « El-Monofia 20 » 
w$ (8 ©з (9-8 
8) If all individuals are equal in values » then --------------- « El Sharkia 16 » 
(a)x=0 (b)o-0 ()X-x»0 (d)x-x«0 
The following frequency distribution shows the ages of 20 persons : 
Ages in years 15 | 20 | 22 | 23 | 25 | 30 | Total 
Number of persons | 2 3 5 5 1 4 20 
Calculate the mean and the standard deviation of ages. « Damietta 17 » 


Ifa »b »c »d are proportional quantities 


« El-Gharbia 19 » 


» prove that : E EE, 


d 


on Algebra аг 


Statistics 


Revision for © Algebra апа 


the important rules 


First | Algebra 


f Э Remember | The Cartesian product of two finite sets and representing it 


ҤХ={1,2} » Ү= {57,8} »then: 


XxY YxX 
is the set of all ordered pairs whose first is the set of all ordered pairs whose first 
projection of each of them belongs to X projection of each of them belongs to Y 
and the second projection of each of them and the second projection of each of them 
belongs to Y belongs to X 
іе. ХхҮ={(1,5) (1,7) (1,8) іе.ҮхХ={(5 51) (5 ,2),(7,1), 
(2,5) 9(2 97) (2 38)} (7,2) (8 51) 58 »2)} 
y x 
срв) (ов) Е 
: Y 8 i аб i x i B bu 3d 
5 &"r tt ЕЕ a| H Й + 
155 7 HNIOSICEI Т zx. [ СЕЕ en 
PN, AE T : $5 
First projection 
First projection. е 
‘The arrow diagram The graphical diagram | | Тһе arrow diagram "he graphical аара 
w diagr: (The C. ian di. ) (The Cartesian diagram) 
XxX 
is the set of all ordered pairs whose first projections and second projections belong to X 
їе.ХхХ={(1›,1),(1›,2),(2,1),(2›,2)} РР eG 
х Ж] ame» 
x x E 
ше 
2 First projection 
ч Е The graphical diagram 
The arrow diagram The arrow diagram (The C; ian di ) 


(DXxYzYxX»whereX Y 
(2) n (X x Y) =n (Y x X) =n (X) x n (Y) where n is the number of elements 


(3) n (X x X) =n X2) = [n GO]? (4)Xx@=OxX=@ 


СР) / әйе} Y/ (OW) o zu, yall | 17 


Algebra and Statistics 


"B Remember | The relation and its representing 


* The relation from the set X to the set Y is a connecting joining some or all the elements 
of X with some or all the elements of Y 


e If R is a relation from the set X to the set Y » then: 

@R isa set of ordered pairs where the first projection of each belongs to X and the second 
projection belongs to Y 

Өксххү 

© The relation сап be represented by an arrow diagram or by a Cartesian diagram (graphically) 

• If R is a relation from X to X , then К is a relation on X and RC X x X 


Example 

IfX={1,253} » Ү={1›2›3 56} and R is a relation from X to Y where "a R b" means 
"a is a factor of b" for each a ЄХ »b EY > then write R and represent it by an arrow diagram 
and a Cartesian diagram. 


Solution 
R={(1 51) 9(1 52) (1 +3) (1,6), (2,2), (2,6) ,(3 53) 5(3 »6)} 


The Cartesian diagram 


Remember | The fun 


* A relation from X to Y is said to be a function if : 

@ Each element of the set X appears only once as a first projection in one of the ordered 
pairs of the relation. 

Ө Each element of the set X has one and only one arrow going out of it to one element of 
Y in the arrow diagram which represents the relation. 

©) Each vertical line has one and only one point lying on it of the points which represent 
the relation » in the Cartesian diagram which represents the relation. 

e If f is a function from the set X to the set Y is written as f : X ——* Y , then: 

Ө X is called the domain of the function f Ө Y is called the codomain of the function f 


© The set of images of the elements of the set X by the function f is called the range of 
the function f which is a subset of the codomain Y 


EE 
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For exam Н 


ЕХ={1,2,3},Ү={1,4,9}, then the following diagrams show some of the relations from 
X to Y and we note which of the following relations represent a function from X to Y and which 
does not represent : 


x 54 
dX 
EX pede in 
Note : Going out only Note : Going out two arrows Note : There are not arrows 
one arrow from from the element 1 in X going out from the 
each element of the element 2 in X 
elements of X 
Then : The relation is a Then : The relation is not a Then : The relation is not a 
function from X to Y function from X to Y function from X to Y 


e The domain = [15253] 
e The range = {1 +9} 


Note : Each vertical line has Note : There are two points Note : There is not a point 
only one point lying on it lying on the vertical line lying on the vertical line 

Then : The relation is a at the element 1 in X at the element 3 in X 
function from X to Y Then : The relation is not a Then : The relation is not a 

• The domain = {1,2,3} function from X to Y function from X to Y 


• The range = {1 54 +9} 


3 


Note : Going out only one Note : Going out two arrows Note : There are not arrows 
arrow from each element from the element going out from the 
of the elements of X linX element 3 in X 

Then : The relation is a Then : The relation is not a Then : The relation is not a 
function on X function on X function on X 


e The domain = {1 »2 53} | 


e The range = {1 »2} 
19 
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12) Remember | The polynomial functions 


The polynomial function is a function whose rule is a term or an algebraic expression in 
condition that the following should be identified : 
Ө Each of the domain and the codomain of the function is the set of real numbers. 


e The power (The index) of the variable X in any of its terms is a natural number with 
noticing that : the degree of the function is the highest power of the variable X 


For example : 

e The function f : f (20 = 3 is a polynomial function of zero degree. 

e The function f : f (X) 2 2 X + 1 is a polynomial function of the first degree. 

• The function f : f (X) = xj-5x?«lisa polynomial function of the third degree. 


While : 
The function f : f (0 = de + X? isnota polynomial function because : E =x? 
x x 


i.e. The index of the symbol X is not a natural number. 


К Remember | The graphical representation of the polynomial function 


[1| The constant function 


The function f : R ——» R where f (X) = b » b ER is represented by a straight line parallel 
to X-axis and intersects y-axis at the point (0 » b) 


The straight line is above The straight line is coincident ^ The straight line is below 


X-axis and passes through with X-axis and passes X-axis and passes through 
the point (0 » 2) through the point (0 » 0) the point (0 »—3) 
(is of zero degree) (has not degree) (is of zero degree) 
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The linear function 


The function f : R——»R where f (X) 2a X4 b »aC R- [0] »b Ris called a linear 


function (function of the first degree) and is represented by a straight line intersecting y-axis 
at (0 » b) and X-axis at (=È ,0) 


f:fe9-2x-3 


fo9|-3|-1] 1 FOO 


The straight line L, intersects : y The straight line L, intersects : i 


e Xaxisat (12. 0) «y-axis at (0 »-3) + Хахіѕа (11,0) »у-ахвац(0›3) 


The quadratic function 


The function f : IR ——* R where f (X)=aX?+bX+c +a >b and c ER sa #0 1ѕ called a 

quadratic function and it is a polynomial function of the second degree and it is represented by 
s [2b -b 

a curve whose vertex is (5® of (z) 


f:fgo-x?-3x«2.x€lo.301] [у:уод=2х-х?,хє[-1›3]) 
а 01111213 01-1101 1] 213 
#0012 1010 [2 7001-31011 [0 |-3 
ty 


The vertex of the curve = (3 »-t) 


e The vertex of the curve = (1 » 1) 
e The minimum value of the function = — 


4 • The maximum value of the function = 1 
The equation of line of symmetry : X= 3 


e The equation of line of symmetry : X= 1 
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PÀ Remember | The ratio and its properties 


+ The ratio between the two real numbers a and b is written as a : b or ~>- and a is called the 


antecedent of the ratio » b is called the consequent and a » b are called the two terms of the ratio. 
The value of the ratio does not change if each of its terms is multiplied or divided by the 
same non-zero real number. 
The value of the ratio changes if we add or subtract (to or from) each of its two terms the 


same non-zero real number. 


e If the ratio between two numbers is a: b » then : | The first number = am 
*| The second number = bm | »m #0 


Example 

Two numbers » their sum is 28 and the ratio between them is 3 : 4 » what are the two numbers ? 
Solution 

Let the two numbersbe3m 4m „3т+4т=28 .7mc-28 & m= Ж =4 
2. The two numbers are : 3 x 4 and 4 x 4 Le. 12 and 16 


s The proportion 


* The proportion is the equality of two ratios or more. 


otf 2 = ‚епа sb »c and dare proportional quantities. 


b d 
e If a » b „с and d are proportional quantities » then T = a 


. Э Remember | The properties of the proportion 
Property “4 


ъ= ohbenaxdobxc 
i.e. the product of the extremes = the product of the means. 


Example Find the fourth proportional of the quantities : 3 » 4 and 27 


Solution 
Let the fourth proportional be X ~. The quantities : 3 » 4 » 27 and X are proportional 
. i =2 л3хХ=4х27 2 xe 1X2 = 36 г. The fourth proportional = 36 


EN 


Property © 


Final Revision 


e. 
If aad DE sten = 
" T a b d c 
Also » each of the following proportions is correct : c^gq'p^a 
Example 
Tran »then find the ratio X : y 
2x-y 3 
Solution 
ТОЗУ и 2 3(X4+3y)=4(2X-y)  43X49y-28X-4y 
2Х-гу З 
^ 1Зу=5Х sex. E A E 
a c a b 
If bw othen = 
The antecedent of the first ratio Тһе consequent of the first ratio 


Le. — = = 
The antecedent of the second ratio Тһе consequent of the second ratio 


For example : 7-2-2 , then 2 = 4 or =} 


a c А 
HE up »then a = cm »b = dm where m is a constant #0 


Example 
Ifa:bz3:5 then find the ratio 20a-7b: 15a b 
Solution 


HR S 
ub. 755 
“.a=3m>b=5m where m#0 


Substituting by a and b in terms of m : 


ó 20a-7b. 60 т- 35 т 25m. 1 
``15а+Ь  45m«5m 50m 2 
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If a »b »c and d are proportional quantities and we assume that : 


> then a = bm »c = dm 
For example : jy : = a =3 > then a= i b> c=4 d 
e Generally : If a »b >c »d se »f >... are proportional quantities and we assume that : 


е 
à _ С _ © _ = т›ћепа=Ьт, c=dm> e=fm>... 


poda f 
Example Ifa »b »c and d are proportional quantities 5 Eroye that : 
@ 22232 - 2b+3d @2t - ate’ 2 +2 
7a-5c 7b-5Sd bed ab+cd 
Solution Let =p =m ла=ът › c=dm 


Оно 2 mEhtid 2b 
"77 7bm-5dm m(7b-Sd) 7b-5d 
Ө a+c _ bm+dm =mb+d__ 


=RHS 


"bed bed (b+d) o 
„2+0 _ (фт)? + (dm)? _ь?т?+4?т? т 2 +0) 0) 
ab+cd bmxb+dmxd  bm«d?m т(Ь2+ 02) 
ouo 
From (1) and (2) » we deduce that : Каноат 
bed ab+cd 
a c e d a 
їт=ү=ү= п m, >m, эт); >... are non-zero real numbers › 
m,a+m,c+m,e+... . P 
then ——— ———— ——— = one of the given ratios. 
m,b+m,d+m,f+... 
П a+3b_3b+5c_ 5c+a m 
Example i 2577 353-593 TZ 7355 x Prove that 3b 5y 


Solution 
Multiplying the two terms of 2" ratio by (—1) and adding the antecedents and consequents 


А a+3b-3b-Sc+S5c+a 2a a 
GE the thres anos ec oV TS DTI E 2R X 


= one of the given ratios. (1) 


Multiplying the two terms of 3"! ratio by (-1) and adding the antecedents and consequents 


i... 8R3b43b45c-5c-a _ 6b. 3b. P : 
of the three ratios : “хъзу+зуж1л 122% йу зу 2 0 D кеш 


a 3b a x 
From (1) and (2) » we deduce that : x^5y "35873y 


— 
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Remember | The continued proportion 


* The quantities a » b and c are said to be in continued proportion if ч = 

a is called the first proportional , c is called ће third proportion and 

b is called the middle proportional (proportional mean) 

ovis? zb =ас 2 b=sfac 


Le. 


The middle proportional between two quantities = +] the product of the two quantities 
Notice that : 


The two quantities a and c should be either positive together or negative together. 


c=dm 
X B oc. zdm? 
растет о then ъ= іт 
а= dm? 

Example 


2a+3c_a-c 


If a »b ›с and d are in continued proportion » then prove that : 


2ъ+3а b-d 
Solution 
~ ab sc ›@ are in continued proportion 
Q2 AR e n 
“b c d` 
2 с=т »b = dm? а= dm? 
. 2a+3c__2dm°+3dm _ dm (2m°+3)_ a) 
“2b+3d  2dm?+3d 4(2т?+3) 
= 3 2 
E- c.r ат. din Get D. n (2) 
b-d dm?^-d  d(m^-1) 


From (1) and (2) › we deduce that : =— 


(£s) V es / allel Y/ (OW) oet аА | 25 
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129 Remember | The direct variation and inverse variation 


Direct variation 
e If y varies directly as X 


and is written as y oc X »then : 


Q y-nx(ie.i-m) 


where m is a constant # 0 
x 

es, 

Ө The relation between X and y is 
represented graphically by a straight 
line passing through the origin point. 

• To prove that y oc X » 


we prove that: y =m X 
where m is a constant # 0 


For example : 


Ifyz5X;theny«X 


Example on direct variation 


@ ась ,а= 5 мћепь = 2 
> find : a when b = 3 


Qi 4b? -4ab > prove that : а oc b 


Solution 
as ai 
^i. 
=o 2,775 
Ө d 4 -4ab a -4abe4b^-0 
2 (а-2)2=0 .a-2bz0 
4a22b лао 


[Inverse variation | 


e If y varies inversely as X 


and is written as y oc + » then : 


0 »- X (ie xy-m) 
where m is a constant #0 

e У, X 
y, X, 

© The relation between X and y is not 
a linear relation. 


* To prove that y oc x , 
we prove that: Xy = т 

where m is a constant #0 
For example : 


7 
Ify=y >then Ху=7 »and then y oc x 


Example on inverse variation 


If X and y are two real variables where : 
х?у?+25= 10ху 

» prove that : 

X varies inversely as y 


Solution 
у X? y?-10 Xy+25=0 
2 (КХу-5)%=0 Ху-5=0 
1 
2 Xy=5 nxel 
s4 Хеу 


EE] 
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£0) Remember | The resources of collecting data 


Primary resources (field resources) | 


Secondary resources (historical resources) 


These are the resources from which we 
get data directly. 
Examples 


* Questionnaires and survey. 
* Observing and measuring. 


These are the resources from which we 
get data that previously collected. 
Examples 


* Central agency for public mobilization 
and statistics. 


{ 


It is based on collecting the data 
related to the phenomenon under 


Definition |> study from all individuals of the 
Statistical society. 
Elections 
* Setting up a data base of all 
employees in an organization 
* Accuracy 
WEEDS б ОЕР 
* Representing all the society 
individuals 
Disadvantages|» * Sometimes it needs long time › 


great effort and a great cost. 


* The personal interview. * Mass-media. * Internet. 
9 Remember | The methods of collecting data 
Method of mass population Method of samples 


i 


It is based on collecting the data 
related to the phenomenon under 
study from a representative sample 
of the society (Choosing a sample 
represented to the whole society) 


* A sample of a patient's blood to 
make some clinical check up. 

* A sample of some products of a 
factory of find out if it matches 
the standard specifications. 


e Saving time ; effort and money. 

* It is the only method for collecting 
data about large unlimited societies. 

* It is the only method for collecting 
data about some limited societies 
in which mass population method 
leads to a great loss in it. 


* The results sometimes are not 
accurate specially if the sample 
doesn't represent the statistical 
society authentically. 


= 
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{ The concept of the sample and the methods of collecting it mm 


The sample : 


It is a small part from a large society that looks like the society and represents it well. 


| The methods of collecting the sample and its types 


F 
i Y 
Biased selection Randomly selection 

Y Y Y 

The type of the sample : The type of the sample :| | The type of the sample : 
Not a random sample Simple random sample. Layer random sample. 
(deliberate sample) Its usage : Its usage : 

Its usage : It is used for the It is used in the statistical 
It is used to select the homogeneous societies societies which are 
individuals of the sample which are not naturally heterogeneous or made up 
in a way to satisfy the divided into groups or of qualitative sets that are 
objectives of the research. classes. different in characteristics. 


The number of individuals of the layer in the sample 
the total number of individuals in the layer 


= the total number of individuals in the society 


x the number of individuals of the sample 


«approximating the result to the nearest unit» 


-Example 


Solution 


The number of the individuals of the first layer in the sample = ы 


The number of the individuals of the second layer in the sample = 


At a faculty » there are 4 000 university students in the first grade » 3 000 in the second grade 
‚2.000 in the third grade and 1 000 in the fourth grade. If we want to draw a layer sample of 


500 students » where each layer is represented in this sample according to its size. 


‚ calculate the number of students in each layer in the sample. 


The total number of students = 4 000 + 3 000 + 2 000 + 1 000 = 10 000 students. 


000 
10 x 500 = 200 students. 
3000 
10 000 * 500 = 150 students. 


The number of the individuals of the third layer in the sample = 2° 500 = 100 students. 


10 000 


The number of the individuals of the fourth layer in the sample = „L00; x 500 = 50 students. 


10 000 


EE 
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 Ў Remember | The dispersion and its measurements 


The dispersion : 
It is a measure that expresses how much the sets are homogeneous. 


Hl The range (the simplest measure of dispersion) 
It is the difference between the greatest value and the smallest value in the set. 
Le. The range = the greatest value — the smallest value 


For example : 
The values of set X are : 55 ›53 , 57 56 and 54 > then the range = 57 – 53 = 4 
The values of set Y are : 67 » 73 »41 » 60 and 34 , then the range = 73 – 34 = 39 


So the set Y is more divergent than the set X 


The standard deviation 


It is the most important » common and accurate measure of dispersion. We can calculate it 
by calculating the positive square root of the average of squares of deviations of the values 


from their mean. 


і і 


The standard deviation of The standard deviation of 
a set of values a frequency distribution 
x2 

The standard deviation б 4 EG X) | |The standard deviation с 1 кек 
Where : Where : 
X denotes a value of the values 5 X represents the value or the centre of the set 5 
X denotes the mean of the values » К represents the frequence of the value or the set » 
n denotes the number of the values » У К is the sum of frequences 

+ = k 
У denotes the summation operation. and X (the mean) = LORD 
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A Example on the standard deviation of a set of values — 


Calculate the standard deviation of the values : 55 »53 , 57 » 56 and 54 


Solution x| хх |е) 
Ө We find the mean of ће values (x)= ix 55 |55-55-0 0 
n 53 |53-55--2 4 
235353457456 454. 55 57 |57-55=2 4 
" 56 |56-55-1 1 
Ө We form the opposite table. 54 |54-55--1 1 
Total 10 


Q we calculate standard deviation by substituting in the law : 


Y 
The standard deviation ( б) E ic«-xy Sm ={2= 14 
п 


И) Example on the standard deviation of a simple frequency distributionmial function h 


The following table shows the distribution of wages of 20 persons in pounds : 


The wage 20 | 25 | 30 | 35 | 40 | 45 | Total 
Number of persons| 2 3 5 5 1 E 20 
Find the standard deviation of the wages. "The wage (X) | Number of persons (К) X x k 
Solution » 20 5 p 
Ө We find the mean of the wages (x) 25 3 75 
н А 30 5 150 
by using the opposite table : 35 5 175 
= X x k 0 
2 The mean (xj 200) 40 1 40 
Xk 45 4 180 
= = 33 pounds. Total 20 660 
Ө We form the opposite table : x |k х-Х (хх) (х XY xk 
20 | 2 |20-33=-13) 169 338 
25 | 3 |25-33=-8 64 192 
30 | 5 |30-33-- 9 45 
35 | 5 |35-33-2 4 20 
40 1 |40-33-7 49 49 
45 | 4 |45-33- 12 144 576 
Total | 20 1220 


© We calculate the standard deviation from the law : 


2 
The standard deviation (6) = ES - = =Jol= 7.8 pounds. 


EN] 
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— Example on the standard devia of a frequency distribution of sets —- 


The following is the frequency distribution of weekly incentives of 100 workers in a factory : 


Incentives in pounds | 35 – | 45 – | 55 – | 65- | 75 – | 85 — | Total 
Number of workers | 10 | 14 | 20 | 28 | 20 8 | 100 


Find the standard deviation of this distribution. 
q Remember that 


Solution 


o We find the mean ( X) lower limit + upper limit 


The centre of the set = 


by using the following table : 2 
Sets | Centres of sets (X) | Frequency (k) Xxk 
35- 40 10 400 
45- 50 14 700 
55- 60 20 1200 
65- 70 28 1960 
75- 80 20 1600 
85- 90 8 720 

Total 100 6580 
^ The mean (X) = 2.000) _ 6580 _ 65.8 pounds. 
Xk 100 
Ө We form the following table : 
x | k х-х |к-хХуУ?|(х-Х)°хк 


40 10 |40-65.8=-25.8| 665.64 6656.4 
50 14 |50-65.8=- 15.8} 249.64 3494.96 
60 | 20 |60-658=-5.8 | 33.64 672.8 

70 | 28 |70-65.8=4.2 17.64 493.92 
80 | 20 |80-65.8=14.2 | 201.64 4032.8 
90 8 |90—65.8-242 | 585.64 4685.12 


Total | 100 20036 


© we calculate the standard deviation by using the law : 


| x 
The standard deviation (с) = lex - | 20036 ~ 14.15 pounds. 
100 


Notice that : 
e The values which are more homogeneous have less dispersion and their standard 
deviation is small. 


• If the standard deviation equals zero that means the all values are equal » it is the 
perfect homogeneous case (the vanished dispersion) 


a 


оп 


Model Examinations e Algebra and 


of the School Book Statistics 


Answer the following questions : 


[1] Choose the correct answer from those given : 
[1] The point (— 3 , 4) lies in the з quadrant. 
(a) first (b) second (c) third (d) fourth 


[2] The positive square root of mean of the squares of deviations of values from its 


arithmetic mean is called --------------- 


(a) the range. (b) the arithmetic mean. 

(c) the standard deviation. (d) the mode. 
[3]If 3a = 4b s then a : b = o 

(а)3:4 (b) 4:3 (03:7 (94:7 
[4]If n(X) 22 › n(Y5 =9 sthenn (X x Y) = ———— 

(а) 6 (b) 18 (c) 11 (d)7 
[5] The range of the set of the values : 7 3 96 99 and 5 is ———— 

(a) 3 (b) 4 (c)6 (d) 12 


[6] If y œ X and y 22 when X=8 ; then y 23 when X2 ———— 
(a) 16 (b) 12 (c) 24 (d)6 


[alIfXxY-2(0.2 55.257] 
» find :(1]Y (2) Y xX 


[b] If a » b » c and d are proportional » prove that : ^ — 5 


[a] If X={2 53 +5} > Ү= {4,6 ›8 » 10} and В is a relation from X to Y where 
"a R b" means "2a- b" for alla EX ,b EY 


[1] Write R and represent it by an arrow diagram. 
[2] Show that R is a function. 


[b] Find the number that if we add it to each term of the ratio 7: 11 » it becomes 2:3 


La P) Veg / йш] Y/ (OW) obaly уай nls | 33 
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[a] £X = (15,3 »5} and R is a function on X » where R = {(a »3) » (b » 1) »(1 »5)} 
» find : 


(1| The range of the function. [2] The value of a+b 
[b] Мух and y =3 when X22 


» find : 
(1] The relation between X and y [2] The value of y when X = 1.5 


[a] Represent graphically the function f : f (X) = (X-3? » X€[0 ,6] » from the 
graph deduce the vertex of the curve » the minimum value of the function and the 
equation of the axis of symmetry. 

[b] Calculate the arithmetic mean and the standard deviation of the set of values : 
859,7562nd5 


Answer the following questions : 


Choose the correct answer from those given : 


[1] The point (3 » 4) lies in the --------------- quadrant. 

(a) first (b) second (c) third (d) fourth 
I is one of the measures of the dispersion. 

(a) The median (b) The arithmetic mean 

(c) The standard deviation (d) The mode 


[3] The third proportional of the two numbers 3 and 6 is -+++ 


() d (b) 9 (с)2 (d) 12 
Ifn(X)=2 › n(YxX)26 s then п (Y2) = ----------. 


[>] 


(а)4 (b)9 (c) 16 (d) 12 


The range of the set of the values : 7 »3 »6 »9 and 5 is 


(a) 3 (b) 4 (c) 6 (d) 12 
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[6] f X y 27 » then y oc -+-+ 
w+ (b) x-7 (с)х (d) X47 


B аих= {2,5}, y={1,2} » z={3} 
»бпа: (1) (X x Z) 
(2)(Y¥NX)xZ 


[b] If b is the middle proportional between a and c » prove that : E = = 


fa] IfX={1 535455} » Y={1+25354 5556} and R is a relation from X to Y 
where "a R b" means "a +b = 7" for alla EX »b EY 
[1] Write R and represent it by an arrow diagram. 
[2] Show that R is a function. 


7a*9b 


[b] If 5 a=3b , find the value of : darzb 


[a] If f (X) 2 4 X+ b and f (3) = 15 » find the value of : b 


[b] IfyaX » y=6whenX=3 > find: 


[1 The relation between X and y [2] The value of y when Х= 5 


[a] Represent graphically the function f: f 0024— X? , x €[- 3 ,3] , from ће 
graph deduce the vertex of the curve , the maximum value of the function and the 


equation of the axis of symmetry. 


[b] The following frequency distribution shows the number of children of some 
families in a new city : 


[ Number of children | 0 1 2 | 3 4 | Total | 
[| Number of families | 6 15 | 4 | 25 | 14 | 100 | 


Calculate the mean and the standard deviation of the number of children. 
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| Model for the merge students 


Answer the following questions : 


Complete : 

(T) The point (5 » 3) lies in -=+ quadrant. 

(2]n:n (х) = X? +8 is called a polynomial function of -------------- degree. 
[3]The range of the set of the values : 4 »14 »25 and 34 is --------------- 

а) If y =2 X s them y « —————— 

(8I X = {2,4,6} > then n (XÔ) = 


(BJ If (a 3) = (6 >b) » then a + b = --------------- 


Choose the correct answer from those given : 
(A) If X y =7 » them y o 


w+ (b) X-7 (c) X (d) X 7 


(8)1£2 »3 » 6 and X are proportional » then X = -+-+ 


(а)9 (b) 18 (c) 12 (d)3 
(8)f2a- 5b епт 1 

oz ws @z @ 5 
[4] e m is one of the measures of the dispersion. 

(a) The arithmetic mean (b) The range 

(c) The mode (d) The median 


Ifn(X)=5 > n(XxY)=10 then n (Y) = ~ 


l 


(a)4 (b)3 (c)2 (d)1 


EX = [1] s then X22 
(a)1 (b 51D (ofa »D} @{1} 


(ej 


| э] 
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В рш (и) or (x): 
If the function f = {(1 53) , (2,4) , (3 »3)} 
» then the domain of the function is {1,2,3} ( 


E 


If y œ X and y = 6 when X 23 «then y = 2 when X=4 ( 


ЕУ (х -x) = 36 for a set of values whose number equals 9 ; then С = 4 ( 
[4 | The intersection point of the straight line f (X) = Х+2 

with X-axis is the point (- 2 » 0) ( 
5|If f : X — Y , then X is called the domain of this function. ( 


(8) The arrow diagram from X to Y ү 4 
represents a function. 2 L | 26! ( 
КЕ аг 0 


Join from column (А) to column (В): 


(A) (В) 
ҥ@›,4Є{2,Х}х{1›,4} s then X= v 
If the function f where f (X) = X — 4 is represented graphically by 
a straight line passing through the point (a »2) , then a = -+--+ 
1: 13. эзы 
3 - 


276 8 16 


o 
(2) 


The middle proportional of the two numbers 4 and 9 is --------------- 


In the opposite figure : 
The equation of the 
line of symmetry 

18 X кшн 

.8 


37 


Algebra and 


Governorates’ Examinations {Тү e 
Statistics 


1 Cairo Governorate um 


Answer the following questions : (Calculator is allowed) 


E Choose the correct answer from those given : 
[3f (a-35b-1)2 C254) » then a +b = -+ 


(а)0 (b) 2 (c)5 (d) 10 
(2) If X—-y=5 s then 6 X- 6 y = or 

(a) 30 (b) 11 (c)1 (d)-1 
[Bf X „3 »4 and 6 are proportional » then X = -+++ 

(a) 0 (b) 1 (c) 2 (d)3 
[4] {3} UB, 5] == 

(а) @ (b) {3} (с) ]3 »5] (4) [3 5] 


(5) The positive square root of mean of the squares of deviations of the values from their 
arithmetic mean is called --------------- 


(a) the range. (b) the standard deviation. 
(c) the median. (d) the mean. 
(8I X? 225 , where X EZ » then X = ees 
(а) 5 (b)-5 (c) +5 (9) – 25 
fajIfX={2} » Ү= {3,4,5}, па: 
fXxY 2) (ү?) (s)x? 
[b] it = + » then find the value of : тетет in the simplest form. 


[al If y oc Land y =3 > when X 22 > find: 
[1] The relation between y and X [2|The value of y when X= 1.5 
[b]I£ X 2 {1,3,4 95} > Ү={2,3,4,5 >6} and К is a relation from X to Y where 
"a R b" means "a + b = 7" for all a € X » b € Y write К and represent it by an arrow 
diagram. Is R a function ? Why ? 


ü [2] The following frequency distribution shows the ages of 10 children : 


[ Ages in years 5s |s [о ]10[ 12] Тош | 
[Number of children] 1 | 2 | 3 | 3 | 1 10 | 


Calculate the standard deviation to ages in years. 


© a] 
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[b] Graph the curve of the function f : f (Х)=Х?+2 X—4 where XE [-4›2] 


From the graph find : 
[1] The vertex of the curve. [2] The equation of the axis of symmetry. 
24 be 
[a] If b is the middle proportional between а and c › prove that : + tb. E 
+c 
(b] If f C02 X?-2x » в(Х)=Хх-2 
[1 | Prove that : f 2) = р (2) (2) If g (k) =7 > find : the value of k 
2| Giza Governorate 
Answer the following questions : 
E Choose the correct answer : | 
(4) If X € Rand 1 < X <3 ; then (3 X- 1) E- 
(а) ]2 ,8[ (b) [2,8] (c) ]2 58] (d) {2 58} | 
[2] The range of the set of the values : 7 53 6,5 ,91іѕ-.............. | 
(а)3 (b)4 (c) 6 (d) 12 
[B] Half of the number 420 = ............... 
(a) 220 (b) 2% (c) 25 (d) 4 
[4]If X » Y are two non empty sets and n (х2) =4 s n(XxY)=6 
s then n (Y 2) =... 
(a)4 (b)9 (c) 16 (d) 12 
b a 
Sifax = Бына 
[5]Ifax go 8 then 
(а)-а (b) 1 (0 (d)a 
(8]I£ Xy 27 , then y œ v 
wt (b) x-7 (x @х+7 
[2] [a] If (X 4 3,9) = (5 sy’) » then find : the value of each of X and y | 
[b] If y oc and y = 4 when Х=2 »then find : 
(4) The relation between X and y (2) The value of y when X = 8 


[a] £X 2 (05152535455 ›6} and R is a relation on X "where a R b" means "a double b" 
for all a EX »bEX 
[1] Write R as a set of ordered pairs and show if it is a function or not. 
[2]Is2R 4? [B] Find the value of X if 6 R X 

a-b b 

a-c b+c 


[b] If b is the middle proportional between а and c ; then prove that : 


5 — 


Algebra and Statistics 


[a] The opposite figure represents the curve 
of the function f : f (X) =ш-х? 
If OA=4 units » then find : 
(4) The value of m 
[2) The coordinates of the two points B and C 
(3) The area of the triangle whose vertices are A » B »C 


[b] If the function f : IR —— IR where f (X) 2 2 X +a and f (3) = 9 » then find : 
[1 }Тһе value of a 
[8] The coordinates of the intersection point of the straight line representing the function 
with X-axis 


X y. z 2X-y*5z 
5 шаа find : 
В а сз а 3m > then find : the value of m 


[b] Find the standard deviation of the values : 4 58 » 12 » 10 56 


З Alexandria Governorate ш 


Answer the following questions : (Calculators are allowed) 


E Choose the correct answer from those given : 
mia »5) E{3 56} x {X 8} then X2 ———— 


(а) 8 (b) 6 (с) 5 (9) 3 
[21A quarter of ће number 28 15 EEA 
6 10 1v 1Y 
e (62 o (1) @(4) 
Wd. Йе най, 
ъ= 2 > then —= 
w ъг (o2 @ 32 
[а |1 X is an odd number › then the next odd number directly is --------------- 
(a) x? (b)x?41 (c)X+1 (d) X42 


се Sum of the values 


[5] што e RI jg e 


Their number 
(a) the range. (b) the standard deviation. 
(c) the mode. (d) the arithmetic mean. 
[8]f32 X2] » XER then GX-1)€--——— 
@){2›8} () J2 ›8[ (с) 12 ›8] (@[2›8[ 


— 
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B гах = 12,5}, y={1,2} » Z={3} 


» find :(1]n (X x Z) (2)(YN X)xZ 


[b] Find the number which if its square is added to each of the two terms of the ratio 5 : 11 
it becomes 3:5 


B pe find the valüeof:— ^ 7 — 
з 4 5 3X-2y+z 
[b] £X 2 [1535455] ,Ү={1,2,3,4,5 6} »andR isa relation from X to Y 


where "а R b" means "a + b = 7" for all a € X b CY › write the relation R and 
represent it by an arrow diagram. Is R a function ? and why ? 


[a] If y varies inversely with X » y = 2 when X —4 »find : 


[1] The relation between y and X [2] The value of y when X 2 16 


[b] The following frequency distribution shows the ages of 20 persons : 


[| Agesinyers | 15 | 20 | 22 


23 | 25 | 30 | Total | 
| Number of persons 2 3 5 


5|[1[4]| 2 | 


Calculate the standard deviation to ages. 


a] [a] Represent graphically the function f where f (X) 24— X 2 taking XE[-3 » 3] 
and from the drawing deduce : 
1 


a 


The coordinates of the vertex of the curve. 


The maximum or the minimum value of the function. 
The equation of the symmetry axis 


[b] If £(3) 25 X-a › г(Х)=Х-2аапа f (1)+r(3)=-—7 »find : the value of a 


4| El-Kalyoubia Governorate UN 


Answer the following questions : 


[1] Choose the correct answer from the given answers : 


(4) If the point (5 » b — 7) lies on the X-axis > then b= 


(a)2 (b)5 (97 (a) 12 
[BE (х) =7 > then f (7) + f C) = e 
(а)7 (b)-7 (c) - 14 (d) 14 


| 
QD Ves / әш} Y/ (OW) Ook, vasi zie | 41 


Algebra and Statistics 
ir y-2 =-{х > then x= незна 

(а) 9 (b)-9 (c)3 (d) -3 
[= ћепВа-6ь+4= — 


(а) 3 (b) 4 (c) 5 (4)6 
(8)If X = {2} s then X? = — — 
Wa {4} (c) (2 »2) (à (0.2) 


[6] The positive square root of the average of squares of deviations of the values from 
their mean is called ·-------------- 
(a) the mean. (b) the range. 
(c) the standard deviation. (d) the mode. 


[a] If y varies inversely as X and y = 3as Х= 2 


(1; Find the relation between X and y [2] Find the value of y when X = 3 
пега = 6.220332 » find : the value of X 


[a]I£X 2 {1,3,5} » Y2 (2535455. 6] and В is a relation from X to Y » where 
"aR b" means "a + = 7" for each a EX »bEY 
(1) Write В and represent it by an arrow diagram. [2]Is Ra function ? and why ? 


[b] If b is the middle proportional between a and c » prove that : sett. bie 


a-b b 
[a] IfX x Y={(1 +1) »(1 53) (155) 
> find :(1)Х Y (2)YxX 
[b] Represent graphically the function f : f (X) =2-X ? since XE [-3 3] 
and find from the drawing deduce : 


[1] The coordinates of the vertex of the curve. (2| The maximum value of the function. 


[3| The equation of the symmetry axis. 


[a] If X= {1 ,3 »5] and R is a function on X where R = ((a »3) »(b » 1) » (1 »5)} »find: 
[1] The range of the function. (2| The numerical value of a + b 


[b] Find the mean and the standard deviation for the following frequency distribution : 
Set — |zxo-|2-|4-]|6-[|s-10| Total | 
Frequency | 1 | 3 | 6 | 5] 5 2 | 


a] 
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Answer the following questions : (Using calculator is permitted) 


Choose the correct answer : 


1 5..5. 5. — 
(1)1f *tx73othenx- 


4 

@)2 ъ4 GE «3 
(8If X-y2Xy-5sthnX?y4Xy/-- ne 

(a) 10 (b) 15 (c) 20 (d)25 
(8If1«X«3 » XER then G X- ) C 

(а) [2 » 8[ (b) [2,8] (с) ]2›8[ (à) {2 ,8} 
(4) 

©з (d)-8 


[e] 


Which of the following values of the number X makes the range of the set of the values 
X +15 › 20 , 24 equal to 14 ? 


(a) 30 (b) 25 (c) 19 (d) 10 
mam 3 
(6|If X€R > then the point c x Ax) lies in the --------------- quadrant. 

(a) first (b) second (c) third (d) fourth 


[a]I£ X 2 {4,3}, Ү= [5.4] andZ- (5 ,6}. find: 
(xx(nz (8XxX-Y)xz Enz?) 


ab-cd_ a+c 


[b] If a » b » c and d are in continued proportion » prove that : Poe b 
-C 


[alEX2(-25-15152) › Yo (85d 1515-8] and isa relation from X to Y 
where "a R b" means "b = a?" for eacha EX ;bC Y 


[1] Write R and represent it by an arrow diagram. 
[2] Show that R is a function and find its range. 


[b] If the straight line that represents the function f where f : IR ——* R 
where f (X) =a X + b cuts y-axis at the point (0 »3) and f (2) 27 > 
find : the values of a and b 


Algebra and Statistics 


[a] Find the number that if its square is added to the terms of the ratio 7: 11 » 
then it will become 4 : 5 


[b] If y varies inversely as X? and X = 3 when y = 4 » find : 
[1] The relation between X and y [2] The value of X when y = 9 


[a] Draw the curve of the function f where f (X) = 1 x taking X € [-3 ,3] and from 
the graph find : 
[1] The coordinates of the vertex of the curve. 
[2] The equation of the axis of symmetry. 
[3] The area of the triangle whose vertices are the intersection points of the curve with 
the two axes. 
[b] The following frequency distribution shows the number of children of some 
families in a new city : 
Number of children | zero | 1 2 3 4 | 
Number of families | 8 | 16 | 50 | 20 | 6 | 


Calculate the mean and the standard deviation of the number of children. 


6 | El-Gharbia Governorate {| 


Answer the following questions : (Calculators are allowed) 


Choose the correct answer : 


E 


The function f : /& ——* R where f (X) = a X + b represents a linear function on 
condition a € -- 


(a)R ЫЖ, (c) R— [0] (d)R_ 
[2 ) The fourth proportional of the numbers : 4 » 12 » 16 is --------------- 
(a) 24 (b) +24 (c) 48 (d) +48 
(3| If the weekly wages in pounds of a set of workers in a factory are 170 » 180 » 180 5 
230 and 240 ; then the median of wages equals --------------- 
(a) 200 (b) 70 (c) 180 (d) 205 
[а}'х?+у?=6 > Ху=5 then (X+ y = oe 
(a) 16 (b) +16 (c) 11 (d) x 11 
[5] The relation which represents the direct variation between y and X is --- 


(a) Ху=5 ()y-3-x (05-5 @&= 


EN 
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[8]I£ X = (153 55} and R is a function on X where R = {(a +3) > (b 91) 2(155)} 5 


then the numerical value of a + = ------------.-. 


(a)4 (b) 6 (c)8 (d) other. 


[a] fX ={-1 »zero 253] > Fali > Zero ot > +} and R is a relation from X to Y 


where "a R b" means "The number a is the multiplicative inverse of the number b" for 
each a € X » b EY ; write R » and represent it by an arrow diagram and show if R is 


a function or not ? And why ? 


[b] From the data of the following table answer the following questions : 


x [2]4] 6] 
wae) 6 | 3 | 2 | 


[1 Show the kind of variation between X and y 
[2] Find the constant proportional. 


[3] Find the value of y when X 23 


a сз 


bed Cane 


[a] Ifa »b » c and d are in continued proportion » prove that : 
ЫХ = (6) » Ү= {2,3} andZ- (255 6] find: 
Ја X?) (8Z-Y)x(Xnz 


[a] Two integers the ratio between them is 2 : 3 » if you add to the first 7 and subtract from 


the second 12 » the ratio between them becomes 5 : 3 » find the two integers. 


[b] If the function f : f (Х) = 3 X — 6 represents a straight line passing through the point 
(a ‚2 a) » find the value of a » and find the intersection point of the straight line with y-axis. 


В [a] Calculate the standard deviation for the following data : 
16,32 +5 ,20 » 27 rounding the result to one decimal place. 
[b] Represent graphically the function f : f (X) = (X— 2», taking X €[- 1 5] 
and from the graph deduce : 
[1] The equation of the axis of symmetry. 


[2] The maximum value or the minimum value of the function. 


Algebra and Statistics 


El-Dakahlia Governorate 


Answer the following questions : (Calculator is permitted) 


[1] [а] Choose the correct answer : 


[1] The point (X —3 , 2 – X) lies in the fourth quadrant » then X = -~+ 


(а) 4 (b) 3 (c) 2 (d)1 
EIda (х) =сХ+8 sd (2) =0 s then c = eres 
(a) 8 (b) 6 (c)4 (d)-4 
(з) Ifa »2 »4 »bare in continued proportion »then a + = -+++ 
(a) 2 (b) 4 (c) 6 (d) 9 
[b] If b is the middle proportional between a and c » prove that : iR = E 
-3a 


[a] Choose the correct answer : 
уж X sy ots then y c shits 


(a) ха DE ož (à) x74 


[2] The standard deviation of the values 5 » 5 »5 › 5 equals · 


(a) zero (b) 5 (c) 6 (d) 2 
[з] The function d : d (X) = X? - (X - 3?! is of the e- degree. 
(a) zero (b) first (c) second (d) third 


[b] If (- 1 »2) is the point of the vertex of the curve of the function d : d (3) =a X2- 6 X «c 
s find : the value of c 


[а] If 3a2 4b 2 6c find :a:b:c » and the value of : Ž2+2b 


[b] FX = {-2,-1,0,1, 2} >R is a relation on the set X where "a R b" means "a is 
the additive inverse of the number b" for every a € X and b € X , state R » then 
represent it by an arrow diagram » and mention giving reasons if R represents a 
function or not. 


[a] If X =z + 8 where 2 varies inversely as y and = 2 when y —3 ; find the relation 
between y and X » then find : y when X =3 


[b] Ifd (30 22 X*5 » r(X)=X-6 > prove that : d (2) +3 r (3)=0 


[a] Calculate the mean and the standard deviation of the following data : 5 57 58 59 56 
[b] If (x -2 3*7 5 = (3,1) » find: X» y 


E 


Final Examinations 


8 | Ismailia Governorate ED 


Answer the following questions : (Calculators are allowed) 


1] Choose the correct answer from those given : 


[1]{36 EA i6 

(а) 10 (b) 24 (с) 52 (d) 100 
(2] The middle proportional between 3,2718 

(а) 9 (6) –9 (с) +9 (d) 1 
(3]If f O0 22 sthen f Q + f (2) = eee 

(a) zero (b) 4 (с)-4 (d) 1 
[4| The positive number which twice its square equals 50 is --------------- 

(а) 5 (b) 10 (c) 25 (d) 100 
[S]I X4 y 2 Xy 25 s then X? y +y? X= 

(a) 10 (b) 15 (c) 20 (d) 25 
[8) The simplest and easiest method of measuring dispersion is --------------- 

(a) the range. (b) the standard deviation. 

(c) the arithmetic mean. (d) the mode. 


B гах - 12,3 55} >» Ү= {4,6,8 ,10} andR is a relation from X to Y where 
"a R b" means "2 a = b" for all a EX »b GY 
[1] Write R and represent it by an arrow diagram. 
[2] Is the relation R a function ? Why ? and if it’s a function ; find its range. 


[b] The ratio between two integers is 3 : 7 If 5 is subtracted from each of them ; then the 
ratio becomes 1 : 3 ; find the two integers. 


[a] As Yousef was reading a book ; he found out after 3 hours 50 pages remained › 
after 6 hours 20 pages remained. If there was a relation between the time (t) and the 
number of pages (y) Is a linear relation. 
(4) Represent the relation between (t) and (y) » then find the algebraic relation between them. 
[2] How much time did Yousef takes to finish reading the book ? 


[3] How many pages left when Yousef started reading ? 


[b] If X » y » z and l are proportional quantities » prove that : T = lz 


a 


Algebra and Statistics 
[a] If y œ X and y = 40 at X = 14 » find the relation between X and y › 
then find the value of X when y = 80 


[b] If X x Y2 [052 5053552 (2 53)} 
»find :(4)X UY (2)n(Y?) 


[a] Represent graphically the function f : f (X) = (X— 2Y s taking X € 1, 5] 
And from the graph find : 
[1] The coordinates of the vertex of the curve. [2] The equation of the line of symmetry. 
[B] The maximum or the minimum value of the function. 


[b] Find the standard deviation for the following set of values : 13 » 14 » 17 , 19 , 22 


Answer the following questions : (Calculators are allowed) 


[1] Choose the correct answer from those given : 


(A If (2 53) E{2 35} x {X 56} then X= ~ 

(а) 6 (b) 5 (c) 3 (d)2 
wifs-3) (15+3)= 

(a) 8 (b)2 (c)4 (d)-4 
[3] The positive square root of the mean of the squares of deviations of the values from 

their arithmetic mean is called --------------- 

(a) the range. (b) the arithmetic mean. 

(c) the standard deviation. (d) the mode. 
(4) If the number Š + 1 24 5 then = Е where b #0 

(a) 1 (b)2 (c)3 (d)4 
(5]Z _ UN = oee 

(a) Ø (b)Z (c) N (d)R 
[8] г = ur = m (where m C R*) ; then БТ Рр 

(а) т (b) m? (c)2m (d) 2 m? 


B] [alf X = [152 33} » Y 8 [15456 9] and R is a relation from X to Y where "a R b" 
means "a =b" forall a EX b EY 


(4) Find the relation R [2] Represent the relation R by an arrow diagram. 
[B]Is R a function ? Why ? 
2 $ 
[b] If b is the middle proportional between a and c » prove that : те = = 
-3a 


al 


Final Examinations 
Ө [al lf x 4) = (8 sy +1) > find [x^ «y? 


[b] If y cc X and y 22 when X - 8 ; find: 
[1 |Тһе relation between y and X [2| The value of y when X = 12 


ü [a] Draw the curve of the function f : f 002 X241; taking X € [- 2 ,2] 
and from the graph find : 
[1] The coordinates of the vertex of the curve. 2) The equation of the axis of symmetry. | 


{з The minimum value. 


s b с 2a—-btSc Е 
Misg ax > find : X 


[a] If X= (153 »5} and R is a function on X where R = {(a 53) > (b > 1) > (1 55)) » find: 
[1 |The range of the function. /2 The numerical value of the expression a + b 


[b] Calculate the standard deviation for the values : 8 59 575655 


10 Port Said Governorate ЧУ | 
и Эҳё 
Answer the following questions : 
Choose the correct answer from those given : 

wmi :3] - o ‚1}= кашасы 

СЛЕ (b) ]1 »3] was (à) {3} 
(B)If 2% 2 2° , then х=... 

(a)3 (b)4 (c)6 (d) 64 
[3 |20% from 10 pounds = ·-------..-.... pounds. | 

(a)2 (b) 2.5 (c)5 (d) 20 
(4If n (X) 23 »n (X x Y) = 12 > then n (Y) = -+ 

(а)4 (b)9 (c) 15 (d) 36 
[5f 3az4b , ћепа:Ъ = -+-+ 

(а)3:4 (b)4:7 (с)3:7 (4)4:3 


[8 The range of the set of the values 7 ›3 6 »9 and 5 equals -------------- 
(a)3 (b)4 (c)6 (d) 12 


(Vs) Ves / ше} Y/ (OW) Olol, yall zs | 49 | 
| 


Algebra and Statistics T 


[ах 2 {2,3,4} > Y2 (25354 5556.78] › Кїз a relation from X to Y where 
"a R b" means "а= 4 b" for each a € X » b EY >» write R and represent it by an arrow 
diagram. Show that R is a function from X to Y and find its range. 


[b] If f (X) 2 4 X + b and f (3) = 15 » find : the value of b 


[ај 92 X?-3X » gO9-x-3 
(Find: f ([2) +з e (2) [2 Prove that : f (3) = g (3) 20 
[b] Represent graphically the quadratic function f where f (X) = X? XER, 


consider X € [-3 »3] › from the graph deduce the vertex of the curve » the minimum 
value of the function : the equation of the axis of symmetry. 


a.b? a 


[a] If b is the middle proportional between a and c » prove that : + с 
+С 


[b] If y œ X » where y = 14 when X = 42 , then find : 
[i] The relation between X andy 2 The value of y when X = 60 


[a] Calculate the standard deviation for the values : 16 »32 55 , 20 527 


[b] If the height of a right constant cylinder (constant volume) is (h) varies inversely as 
the square of its radius length r and h = 27 cm. when т = 10.5 cm. » 
find h when r = 15.75 cm. 


11 (4) | 


Answer the following questions : (Calculators are allowed) 


Choose the correct answer from the given ones : 
[п (X) =3 ›п(Ү?у=4 s then n (X x Y) = 


(а) 6 (b) 12 (c) 18 (d) 36 
[2] The range of the set of the values 7 »4 » 6 »9 and 5 equals --------------- 

(23 (b) 4 (с)5 (4) 6 
(8) i =5 , them y oC eee 

@х Wot © x-5 (d) X 5 
EN i * i- 3 o then X = e 

(а) 3 (b)2 (c) 3 (d)4 
[5] The third proportional of the two numbers 3 and 6 is --------------- 

@ + (2 (9 (à) 12 


EN] 
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(S| The solution set of the equation (X — 1)? = 9 in R is ——— 


(a) {4} (b) {-2} (с) {4 5-2} (d) {3} 
Я ағх= {1,9,6}, Ү={3,4,5,6} > Z={4} »then find : (X -Y) xZ 
2. 12 
[b]If b is the middle proportional between a and c » prove that : SS 
NES 


[a]Ify oc x and y 23 when Х=2 
[1 |Find the relation between X and y [2 Find the value of y when X= 1.5 


Y x X*y . 
Ii iy z » prove that : 


[1 ]Each ratio is equal to 2 (unless X + y = 0) [2)3у=22 


3 
[a] If (X° 5 y + 1) = (8 »3) » find the value of : [x +3 y 
ЫХ = {-1,0,2,3} » Ү={0,1,4,6,9} and Risa relation from X to Y 
where "a R b" means "a? = b" for eacha EX »b CY 
[1 Write R and represent it by an arrow diagram 


(2) Show that R is a function from X to Y and find its range. 


[а] Calculate the arithmetic mean and the standard deviation of the set of values : 
72 453 561 +70 559 
[b] Represent graphically the function f: f (02 Х2-2 , XE [-3› 3] 
From the graph deduce : |: The vertex of the curve. 
[2 |The equation of the axis of symmetry. 


12 Kafr El-Sheikh Governorate 


Answer the following questions : (Calculators are permitted) 


EJ Choose the correct answer from those given : 


ПХ = ]- e ,0[ » then X = 


WR, (b) [0 > ef (с)]-=›0] (@)R_ | 
[2 |Тһе function f : f (X) = (X - 2? - X? is of the --------....... degree. | 
(2) first (b) second (c) third (d) fourth | 


Algebra and Statistics = 


[3)]If (Х- xy = 36 of a set of values and the number of these values = 9 5 


then © = =- 

(a)2 (b) 18 (с)27 (d)4 
[а | The middle proportional between 3 X 3 and 27 КВ 

(а)9 х? (b) 9x4 (с)+9 x? (@oxt 
(8f y? «4 X? 2AXy sthen s 

(ay ex (уох? Oyat yx; 
t {2} x xy] 2 1052 > (2 >3)} s then X- y = 1 

(Q1 ®-1 (c)#1 (d) zero 


B а]ҥх={-1›,1 >2} » Y={2.+4.6.8} and Risa relation from X to Y » where 
"a R b" means "b = 2 a + 4" foreach a € X » b EY >» write К and represent it by an 
arrow diagram » and show if R is a function or not ? If R is a function mention its range. 


2x-y. 
[b] If 7Xx-z ш 


2 » prove that : y oc z 


[а] Represent graphically the function f : f (X) = x?-2x , хЄ[-2,4] 
and from the graph deduce : 


[1] The equation of the line of symmetry. 


(8| The maximum or the minimum value of the function. 


3 
[b] If a » b » c and d are in continued proportion » prove that : a © 


b+d ded 


x 
В ae tty = 42-24% tYtz — 17 


gg g мш тта 50 


[b] If the point (a » 4) is one of the points of the function g : Ж —— R 
where g (X) 22 X +b » then find the value of : 6 a + 3b 


[2] The following table represents the daily wages of a set of workers in a factory : 
[ Setofwags |20- | 30- | 40- | 50- | 60- | 70- | 
| Number of workers | 10 12 8 6 3 1 | 


Find the mean and the standard deviation of the wages. 


[b] If the straight line which represents the function f : R——+R » f (X) =a X + b cuts 
from the positive part of y-axis 3 length units and passes through the point (1 » 5) > 
find : the value of each of a » b 


| 


Final Examinations 


IE EI-Beheira Governorate 


Answer the following questions : (Calculator is permitted) 


[1] Choose the correct answer from the given ones : 
[1]1£3X 2 9? , then X2 ——— 


(а) 3 (b) 4 (c) 6 (d) 64 
[2] The range of the set of the values 7 +3 ,6 » 8 and 5 equals 

(a) 3 (b) 8 (c) 11 (4) 5 
[3] If the point (X —4 »2 — X) where X EZ is located in the third quadrant › 

then X= sce 

(а) 2 (b) 3 (c)4 (d) 6 


[4] The relation which represents the direct variation between the two variables X and y 


(а)Ху=7 (b) y=X45 o i-7 qX- 
[5] The solution set of the equation x?-25z0inRis +--+ 

(а) {5 ,—5} (b) [-5 55] (c) 5 (9) –5 
(8) If (3 55) € [3.6] x {у 8] > then y = v 

(a) 8 (b) 6 (с) 5 (d) 3 


[a] fX = {2,3,5} » Y={4 658,10} and Risa relation from X to Y where "aR b" 
means "2 a =b" for allaGX »bEY 


[T] Write R [2] Show that R is a function and find its range. 
2 2 
[b] Tf b is the middle proportional between a and c ; then prove that : ае = = 
-3a 
[ 3) [а] I y c Zand y=9 when X=2 > find : 
(4) The relation between y and X (2) The value of y when X23 


[b] If f (X) 2 5 X+ a and f (2) = 12 ; find : the value of a 


В аїҥх={з.,4} , Ү={4›5} › Z-(655] find: 
(3)(X-Y)xZ [8] n(X x Y) 


[b] Find the number that if subtracted thrice of it from each of the two terms of the ratio & 
2 


the ratio becomes = 
53 


3 


Algebra and Statistics 


[а] Calculate the mean and the standard deviation of the following data : 
8,13 20,16,18 521 


[b] Represent graphically the function f where f (X) 23— X? , where XE [-3 3] 
and from the graph deduce : 
1| The equation of the symmetry axis. [2 The maximum value of the function. 


4| EI-Fayoum Governorate 1) 


Answer the following questions : (Using calculators is allowed) 


п Choose the correct answer : 


(ir (x+ 1 527) =(- 1 у) » then the point (X › y) lies in the --------------- quadrant. 
(a) first (b) second (c) third (d) fourth 

[2] 1103 +3. =3 s then X = зс 
@2 (b) 4 (с)3 «à 

[3] Twice of the number 2° is -------------. 
(a) 210 (b) 216 (c) 2* (9) 2? 

(4) If X y = 12 , then y varies directly as ------------- 
wt (b) х-12 (©) x (d) X+ 12 

[5] Omar bought 4 notebooks and 3 pens » he paid 50 pounds for them. If the price of 
а pen is twice the price of a notebook » then the price of a notebook is : pounds. 
(а) 4 (b) 5 (с) 10 (4) 20 

[6] If the range of the set of the values 7 » X 58 »9 and 5 is 6 then X = ------------- 
(a) 3 (b) 4 (c) 6 (d) 12 


Я аих-= {2,5}, Y2 1:2) » Z={3} > find: 
[1]п(ХхҮ) 2) (ҮПХ)х2 


[b] If a 2 2 b , find the value of : Sarib 


[aX 2 (15253) > Yo [1 1 d T] andR : X — Y > where "a R b" means 
"а is the multiplicative inverse of b" for all a EX »b EY 
(1) Write R and represent it by an arrow diagram 


[2] Is R a function ? Write its range. 


[b] IffQQ=4X+a > f(1)em » find : the value of a 


EE 
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3 


> 3 З . a 2 © 
ü [a] If a » b » c and d are in continued proportion » prove that : ax Za. FW 
[b] If y varies inversely as X » and y 23 when X22 
[1] Find the relation between X and y [2] Find the value of y when X = 3 


[a] Graph the function f where f (X) -4- X? XE [-3 ›3] » from the graph determine : 
[1 The coordinates of the vertex of the curve. 


[2| The equation of the symmetry axis of this function. 


[b] Calculate the mean and the standard deviation of the following data : 
3565759515 


IH Beni Suef Governorate 


Answer the following questions : (Calculator is allowed) 


Choose the correct answer from those given : 
{1) The middle proportional between a and c equals --------------- 
(a c ( 42€ (с) [ac (d)ac 


[2 | The difference between the greatest value and the smallest value of a set of data is 


called сс: 

(a) the range. (b) the arithmetic mean. 

(c) the mode. (d) the standard deviation. 
YEE = 

(a) 4 (b)2 (c) -2 (d)+2 
(4) c is a rational number if X # ·-------------- 

(a) 7 (b -7 (c) 1 (d) zero 
[5] If the point (а » 3 — a) lies on the X-axis » then a = --------------- 

(a) zero (b) 3 (с) -3 (d) 5 
[8]If -2 X23 , then X € - 


(а) [-3] (b) J3 > (о ]- e »3[ (à) Le »-3[ 


[а] ЕХ = {2,5} › Y={3,2} » Z={3}. find: 
[]Хх7. By? [{з)(ХПҮ)х27 
[Ъ] Find the positive number which if we add its square to each of the two terms of the 
ratio 5: 11 it becomes 3 : 5 


Algebra and Statistics 
В шну = х?2-[2х » g00=x+1 
Find: f (3) +3 (42) 2 Prove that : f (12) =2 - D 
[b] If y varies inversely with X and y = 3 when X = 2 ; find : 
(4) The relation between X and y |? The value of y when X= 1.5 


 аҥх={1.2›,3} » Ү= {6,7,8} and Risa relation from X to Y where "a R b" 
means "a + b = 8" for all a € X and b €Y : write R and represent it by an arrow diagram. 


Is R a function ? Why ? 
XY _z s PEs „1 
[Н a= go provethat: у ур 2 


[2] Calculate the arithmetic mean and the standard deviation of the following values : 
75165135955 
[b] Represent graphically the function f : f (X) = х?-2 X where X € [- 1 » 3] and 
from the drawing deduce the equation of the axis of symmetry and the maximum or 
minimum value of the function. 


EI-Menia Governorate 


Answer the following questions : (Calculators are allowed) 


[1) Choose the correct answer from the given ones : 


(17-18) (17 5) = one 


(a)2 (b) 12 (247 09-2105 
[2]If Xy 23 , ћепу о зз 

(a) x (b x-3 (oc (d) X43 
(3) [1 »3]- 051] = e 

(a) Jt »3[ (b) ]t 3] (с) [1 »3[ (à) {3} 
[4] The arithmetic mean of the set of values 8 59 » 7 бапа 5 equals --------------- 

(а) 5 (b) 2 (03 (d) 7 
[52046 of 10 pounds = - pounds. 

(а) 2 (b) 2.5 (c) 5 (d) 20 


(8 If the point (X- 4 » 2 — X) where X € Z is located in the third quadrant > 
then X=- 
(а) 2 (53 с)4 (d) 6 


EE 
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[a] Find the standard deviation of the values : 6 8 , 10 , 12 and 14 
Ib] ЕХ = {2,5}, Y={1,2} > Z={3}. find: 
maX х7) (2 (ҮПХ) xZ 


[а] If y x Land y 23 when X = 2 ;» find : 
[1] The relation between X and y [2] The value of y when X = 1.5 


Ib] £X 21535455] » Ys (1525354 5.6] and R is a relation from X to Y 
where "а R b" means "a + b = 7" for each a € X » b EY › write R and represent it by 
an arrow diagram. Show if R is a function from X to Y or not. Give the reason. 


E аҥ = 2 , find the value of the ratio : 3 Х+2У 
y 3 6y-x 


[b] If the function f : IR ——> R where f (X) = 4 X— a is represented graphically by 
a straight line intersecting the X-axis at the point (2 » b) » find: a » b 


а?+Ь?_а 
2 2 
bec € 


[b] Represent graphically the following function and from the drawing deduce the 


[а] If b is the middle proportional between a and c › prove that : 


coordinates of the curve » and the equation of the symmetry axis and the minimum or 
the maximum value of the function f : f Q0 = Х2-2 » where X E[-3 »3] 


7| Assiut Governorate 


Answer the following questions : (Calculator is allowed) 


El Choose the correct answer : 
912.510 
(а) 12, 5[ (b) [2 »5[ (с) foe 5 cof (d) [255] | 
[BV Y10? = 8? = ............. | 
(a) 8 (b) 6 (c)4 (d) 2. 
[3] The solution set of the equation : X (X— 1) Z0 in Ris ---.----------- 
(a) {0} (b) {1} (c) {0 51} (4) @ 
[(4]If3a2 8b sthena: bee 
(а) -8:3 (b) 8:3 (с) 3:8 (9) 3:8 
[5}ҤХу=5 s then y o -+ 
(x (b) x-5 (ox «4. | 


(AP) \ ра / зше] Y (243) сз, уйй nis | 57 


Algebra and Statistics 


[8 If a regular die is thrown once ; then the probability of appearance of an odd number 
is 


(a) zero ъ@ (с)1 @+} 
[а]#Х={1›5 26} > Ү={2,4,5} «find X x Y and represent it by an arrow diagram. 


[Ъ] Represent graphically the quadratic function f : f (X) =X 214" ag Є[-2,2], 


from the graph deduce : 
[1 The equation of the axis of symmetry. 


[2] The maximum value or the minimum value of the function. 


[la] ff O0 24 Xm » f (3)=15 > find : the value of m 
bj $= b „© 22-0456 »then find : the value of X 


[a] If y oc X »y 23 when X «2 > find : 


[T] The relation between y > X 


[2] The value of y when X = i 
2 2 
[b] If b is the middle proportional between a and c » then prove that : = Е 5 = с: 
+с 
[a]I£X 2 [15355]. » Ү={2,3,4,6} andR isa relation from X to Y 


where "a R b" means "a + = 7" for each a € X »b € Y 


[1] Write R and represent it by an arrow diagram. 
[2] Show if R is a function or not. If В is a function » find its range. 


[b] Calculate the mean and the standard deviation for the values : 8 ,9 ,7 +655 


) 


18| Souhag Governorate 


Answer the following questions : (Calculators are allowed) 
Choose the correct answer : 


[1 | The simplest dispersion measure is - 


(a) the mean. 


(b) the median. (c) the range. (d) the mode. 
[2 | 20% from 100 pounds = -++--++ pounds 
(a) 5 (b) 10 (c) 15 (d) 20 
[3][3,7]-{3,7} 9 
(а) [3 5 7[ (5) 13 »7] 


(с) B 7 (4) [3 57] 
58 
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[4] The solution set of the equation : x?-9z0inRis-————— 


(а) {-3} (5 {3} (о) {+3 53} (4) @ 
[$]Ifn() 25 5 n( Xx Y)=10 > then n (Y) = -+ 
(a) 4 (b) 3 (с) 2 (4) 1 


[8 | The relation representing the direct variation between the two variables y and X 


- E х_4 x.y 

(а) Ху=5 (6) у= Х+3 e y 02-3 
E х_3 .ЗХ+у 
B атх-з » find the value of : Sy 


tb] itx 2 (1,253). > Y={1>4 1 T andR isa relation from X to Y 
where "а R b" means "a is the multiplicative inverse of b" for all a C X » b EY » write 
R and represent it by an arrow diagram. Is R a function ? Why ? 


B tal rx={4,5,7} >R is a function on X and = {(a 55) »(b 55) > (4 > 7)} » find: 
[1] The value of a + b [2] The range of the function. 
[b] Represent graphically the function f : f (X) =2- X? , x €[-3 »3] > 

from the graph deduce : 


[1] The coordinates of the vertex point of the curve. 


[2] The equation of the axis of symmetry. 


[3] The maximum value of the function. 


a+b a 
b+? с 


[a] If b is the middle proportional between a and с › prove that : 


[b] From the data of the following table , answer the following questions : 


[x[2]4] 6] 
Ly 16 [3 |2) 
[1] Show the kind of variation between yand X 


[2] Find the constant proportional. 


[3] Find the value of y when X - 2 2 


[а] If the point (a › 3) is located on the straight line which represents the function 
f : R——R where f (X) 2 4 X—5 » find : the value of a 


[b] Find the standard deviation of the set of the values : 15 5 19 , 20 , 21 525 | 
59 | 


Algebra and Statistics z 


mae 


Answer the following questions : (Calculators are permitted) 


19 Qena Govern 


Choose the correct answer from those given : 


E 


11 | The ordered pair ux oy 2) » where X #0 у #0 lies in the --------------- quadrant. 
(a) first (b) second (c) third (4) fourth 


[2 | The positive square root of mean of the squares of deviations of the values from their 
arithmetic mean is called --------------- 


(a) the range. (b) the median. 

(c) the standard deviation. (d) the mode. 
(3\If X and X + 17 are two prime numbers » then X = -++--++ 

(31 (b)2 (03 (d) 5 
(4]If Xy 2 5 , then y о сзсз 

(a)x ®-- є)х? (d) di 
(SIE X = {3} s then n (X2) = ———— 

(a)1 (b)9 (с) 1(3 »3)} (93 
{5 The ratio between the area of a square of side length (and the area of a square of side 

length 3 (equals MM 

(а)1:3 (b) 3:1 (с) 1:9 (4)9:1 


[а]ҥХ={1,2›3} » Y2 (051.253 4] andR isa relation from X to Y where "a R b" 
means "b — a = 1" for all a € X » b EY » write К and represent it by an arrow diagram. 
Show that R is a function and write its range. 


a-b*c 1 
a+b-c 3 


a b c Р 
[b] If 7 = = у prove that : 


Іа] IfyaXsy= i when X = i » write the relation between y and X » 
then find the value of X when y = 15 


[b] If the point (a »— a) lies on the straight line that represents the function f : f (X) = X- 6 
»find : the value of a 


[a] If y is the middle proportional between X and z » prove that : = ы % 


y(y+z) X+y 


[b]I£X 2 12,3) » Ү={5} » 2= {4,5}, а: 
(4) (K-Y)xZ 2xx(¥NZD 


— w| 
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В [a] Represent graphically the function f : f (X) = (x-3) » хє[0,6], 
from the graph find : 


(1) The vertex of the curve. [2 | The maximum or minimum value of the function. 


[Ь] Calculate the arithmetic mean and the standard deviation for the following data : 
73 554 162571 +60 


[20| Luxor Governorate SE 
Aed; 


Answer the following questions : 


E Choose the correct answer : 


(1) + of the number 34 = --....------- 

(a)3 (b) 3? (03 (a) 23 
(2)Ifn(X7)=4 5 n(XxY)=6 sthenn (¥2) = 

(a) 12 (b) 9 (c) 6 (d) 3 
(3]]4 »6[ n (4 ,6}= €— E 

(a) {5} (b) [4,6] (с) {4,6} (e 
(4]If X » y »z are in continued proportion » then Bises 

(s yz (b) yz o% «2 
Œ [64 = 

(a)2 (b) 16 (с)8 (d) 4 
[6] If all the values are equal » then --------------- 

(a) X-X»0 (b) X- X «0 (c) X20 (@ с=0 


Я ajifx={2,1} » ү= {4,0}, 2={4,5,-2}, а: 

]ХхҮү 2) (ҮП2 хх [8)n (Ү?) 

[b] Find the number which if subtracted from the first term of the ratio 15 : 13 and added 
to the second term » then it becomes 3 : 4 


[3] [a] ff (X)=2X+a > g (0) = X? +aandif f (2) +g (-4) 230 > find : the value of a 


а+с_ aac 


[b] If a » b »c and d are proportional quantities » prove that : Ped abaci 


[a] If X = {o 21525 1] and R is a relation on X where "a R b" means 
"ais the multiplicative inverse of b" for each a € X » b € X » write В and represent it 


by an arrow diagram. Is R a function or not ? 
61 


Algebra and Statistics 


[b] If y oc X? and y = 64 when X 2 2 > find : 


1 | The relation between X and y [2 The value of y when X= 4 


[a] Calculate the mean and the standard deviation for the values : 22 520 , 20 , 20 518 


[b] Represent graphically the function f : f O0 =X ?7.4X45 where XE [0,4] 
» then from the graph find : 


(1 The equation of the axis of symmetry. 


(2) The maximum or the minimum value of the function. 


[21] Aswan Governorate "m 


Answer the following questions : (Calculator is allowed) 


[1] Choose the correct answer : 
1110 (Х2) =9 » (Хх Y)=6 sthenn(Y) = v 
(а) 2 (b) 3 (с)4 (4) 6 
2) If Xy 23 then y œ -++ 


а Hi de & 

(a)3X ОЕ Ox ОЕ: 
(3) [2,5] 1255] 2 

(а) [1,6] b) Ø (с) ]2,5[ (a) {0} 


my50- йене 
(а)]200 ){98 (с) 42. сав 


5 — 4\2 
(5]1f (x -X ) = 48 of a set of values and the number of these values = 12 » 


theng = --------------- 

(а) –2 (b)2 @4 m 
8]ЕХ-у=5 > Х+у= 1 >thenx?-y?= 

(а) ds ®1 (c)5 (925 


[a3]I£X 2 [1535455]. » Yo (152535455 +6} and R is a relation from X to Y 
where "а R b" means "a + b = 7" for each a € X »b € Y 
`1 Write В and represent it by an arrow diagram. 
[2 Is Ra function ? and why ? 


[b] If y œ X and y = 6 when Х= 3 »find : 
[1] The relation between X and y [2| The value of y when X = 5 


EI ш 
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а [a] Represent graphically the function f : f (3) =4- X? , taking X € [- 3 , 3] and from 
the graph deduce : the coordinates of the vertex point of the curve » the maximum 
value of the function and the equation of line of symmetry. 


[b] Find the positive number which if its square is added to the antecedent of the ratio 
29 : 46 and subtracted its square from its consequent the ratio becomes 3 : 2 


[a] If the straight line which represents the function f : R——»R » f (X)=6X-a 
intersects the y-axis at the point (b » 2) » find : the value of each of a and b 
[b] The following frequency distribution shows the marks of a number of students in 
an exam: 
| Marks o|:]2][s[«4][s[s] 
[Number of students| 3 | 4 | 6 | 9 |5 [3 | 4 | 


Find the standard deviation of the marks. 


[a] IfX = (153 »5} and R is a function on X where R = {(a 53) ›(Ъ > 1) »(1 5 5)} » find: 
[1] The range of the function. [2| The value of a+b 


m 


[b] If a »b » c and d are proportional quantities » prove that : T WES 


New Valley Governorate 


v. 


Answer the following questions : (Calculator is allowed) 


Choose the correct answer from those given : 
(4) The next in the pattern :*/3 ,ү12 27 9 4B is seen 
(ay f50 )ү75 oeo (90 


[2] The point (—3 » 4) lies in the з quadrant. 
(a) first (b) second (c) third (d) fourth 
[3]If y varies inversely with X » and X EE when y = 2 > then the constant 
proportional equals --.-.---------- LE 
@ + DE (92 (96 


[411 the point (a » 3) is located оп ће straight line which represents the function 
f : R— R where f (X) 4 X-5 » then a = -+++ 


(а) 2 (b) 3 (c)4 (d) 5 
[5] is one of the measures of the dispersion. 

(a) The median (b) The arithmetic mean 

(c) The standard deviation (d) The mode 


= 


Algebra and Statistics 


‘el If (X 1i is one of the linear factors of the expression ex? - 1X »then the other 
factor is - 


(a) (x- 1? (b) (X- 1) (с) e +1) (d) x?- 1) 


B [aj fX={2 3 25} > Y 2 (45658. 10} and R is a relation from X to Y where "a R b" 
means "2 а= b" for all a EX »b EY 


[1 | Write R and represent it by an arrow diagram. |2 | Show that R is a function. 


»jmX-2 » find the value of the ratio : 25+ 2Y 
П 
y 3 6y-x 


Ø [a] fx x Y= (0 5050 +3) 0 »5)) s then find : 
[1]Х›үҮ (BYxx EY? 


a 1-2 


[b] MEO — , then prove that : y œ z 


аа нага » find : the value of b 


[b] If a »b »c and d are in continued proportion » then prove that : 2-30 z 
-3d 


sA 
та 


[a] Calculate the standard deviation for the values : 12 > 13 , 16 , 18 521 


[b] Represent graphically the function f : f (X) = (X— ay? i X €[0 , 6] , from the 
graph deduce the vertex of the curve » the minimum value of the function 
> the equation of the axis of symmetry. 


7 
[23 South Sinai Governorate By 


Эээ 


3 


Answer the following questions : 
Choose the correct answer from the given answers : 
3t 253 € Q5) x [x54] then X= v 


(а) 2 (b) 3 (c) 4 (d) 5 
[8]If Xy 25 »theny c --------------- 


w (bx (с) X-5 (d)X+5 
is one of the measures of the dispersion. 
(a) The arithmetic mean (b) The median 
(c) The mode (d) The standard deviation 
(4) The mean of the values 1 2 »3 » 4 and 5 equals -------------- 
(а) 5 (b)4 (c)3 (d)2 
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(b) x3 (c) x? (d) x 
812 +5.= 3 a then a =... 
(a) 3 (b)- 3 (c)4 (d)-4 
B аїҥх={1} › Ү={2,3} >» z={2,5,6}, 
find : (4) X x (Y N Z) En (X x Y) [3z-Y 


[b] Represent graphically the function f : f (X) = X?-4 , x€[-3 »3] » from the 
graph deduce the vertex of the curve » the minimum value of the function. 


IfX 2(1535455] » Ү={1,2,3,4,5 56}andR is a relation from X to Y where 
"a R b" means "a + b = 7" for all a € X » b EY ; write R » and represent it by an arrow 
diagram and also by a Cartesian diagram. Is R a function ? and why ? 


[4] [a] IfyaX » y 26 when X=3 » find the value of y when X= 5 


[b] Find the positive number which if we add its square to each of the two terms of the 
ratio 5 : 11 it becomes 3: 5 


2g 
[a] If a » b »c and d are in continued proportion ; then prove that : = — = ba 


[b] The following frequency distribution shows the ages of 10 children : 
[ Agesinyears | 5 | 8 | 9 | 10 | 12 | Total | 
[Number of children] 1 | 2 | 3 | 3 | 1 | 10 | 


Calculate the standard deviation to the ages in years. 


North Sinai Governorate 


Answer the following questions : (Calculators are allowed) 


a Choose the correct answer from those given : 


V16 4 -g - 

(a) -4 (b)-2 (с)2 (4 
EEO 4) € (9 7} x (x 55] ехе 

"A (b)4 (97 CE 
(3f X?-y?- 12 > Х+у=4,ћепХ-у= = 

ws ws @4 @12 


(АР Veg / рш] YY (OW) А. 20, vallis | 65 


Algebra and Statistics 


[4 | The fourth proportional of the quantities 2 » 3 » 6 equals -+++ 


(а) 9 (6) 3 (c) 12 (d) 18 
Br 3 +2 = 3 p then X2 

(a)2 (b)3 © 3 @4 
[6] The range of the set of the values 3 »5 56 57 »9 equals --------------- 

(a) 3 (4 (c) 6 (d) 12 


[a]IEX = [2534]. » Y2 (2535455567 ^8) and R is a relation from X to Y 
where "a R b" means "а= 4 b" for alla EX »bEY 
[1] Write R and represent it by an arrow diagram. 


[8] Show that R is a function from X to Y and find its range. 


[b] If y с X and y = 2 when X = 8 » find the value of y when X = 12 


lal If f (924 X4b > f (3)- 15 »find : the value of b 


3X+2 
[b] r= 2 » then find the value of : кеу 
у 6y-X 


[a] If (6 »b —3) =(2—a »— 1) » find : the value of a + b 
"TET ES 


[b] If b is the middle proportional between a and c › prove that 7 c 
+c 


[a] Calculate the arithmetic mean and the standard deviation of the set of the values : 
23 512517513515 


[b] Graph the function f : f (39) 2 4— X? where X€ [-3 »3] and from the graph find : 
(1) The vertex of the curve. [2] The equation of the axis of symmetry. 


[3] The maximum value of the function. 


25| Red Sea Governorate 


Answer the following questions : (Calculators are allowed) 


Choose the correct answer from those given : 


[1] The range of the set of the values 7 53 ›6 ,9 55 equals зс 


(а) 3 (4 (с) 6 (d) 12 
[B]If X23 › у=5 ,then y” = -+ 
(a) 243 (b) 125 (c) 15 (4) 8 


в] 


Final Examinations 


[3] The relation which represents the direct variation between the two variables X andy 
dS еденде 
- = WEE EX. 
(a)Xy=5 (b) y=X4+3 a @%=5 
]ЕХ-у=5 › X+y=1 sthenX?-y2 ae 
(a) 5 (b) 4 (c) 25 @ + 
(5) Ifn (X? 29 , thenn (X) = 
(a) 1 (b) 3 (с) 6 (4)9 
(8) [3 5] -]3 oS] = өзө 
(a) [3›5[ (b) {3,5} (о {3} (d) {5} 
[a] fX x Y= {(2 52) (255) 2 57)} » find: 
fly (2) x? 
: Ја+9ь 
[b] If5a=3b »find the value of : 22226 
[a] Ify c Land y 23 when X 22 » then find : 
(1] The relation between X and y (2) The value of y when X= 1.5 


[b] The opposite figure represents the function f : f (Q = X2—2 
Find : 


[1 | The point of the vertex of the curve. 


[2] The equation of the line of symmetry. 


(3) The maximum or minimum value of the function. 


la] If X = {-2,-1,0,1 2}, Risarelation on X where "a R b" means 
"a is the additive inverse of b" for each a C X »b € X , write R and represent it by an 
arrow diagram. 


[b] If b is the middle proportional between a and c » prove that : ib = к^. 


[a] Represent graphically f : f (X) = Х—3 » then find the points of intersection with 
X-axis and y-axis. 


[b] Calculate the standard deviation for the values : 8 59 57 56 55 


E 


«6 ACCUMULATIVE tests... ocean 9 
e Final revision ....... ————————HÓ1Ó 


e Final examinations : s 87 
- School book examinations 


(2 model examinations * model for the merge students) 


- 25 governorates' examinations. 


ANININ NSA 
SZAAZA 


Accumulative Tests 


on Trigonometry and Geometry — 


Accumulative test on lesson 1 — unit 4 


Choose the correct answer from those given : 


(4) If X » y are the measures of two complementary angles and sin X = 3 
» then COS y 2 « El-Beheira 18 » 
4 3 93 5 
(а) = (5 (04 (d) 3 
2] For any two acute angles A and B if m (Z A) + m ( В) =90° m(Z A) $m (4 B) 
o then -——— « Alexandria 19 » 
(a) sin A = cos B (b) sin A = sin B (c) tan A = tan B (d) cos A = cos B 
(S)If sin X= cos X » then X = -+++ ° (X is the measure of an acute angle) « Souhag 19 » 
(a) 30 (b) 45 (c) 60 (d) 90 
(4) For any angle A » Am meeseeeee « New Valley 19 » 
(a)sin A (b)cos A (c) tan А (d)1 
[5]А ABC is a right-angled triangle at B > then sin C + cos С. « Damietta 16 » 
(а)= (b)> (с) < (4) = 
(АВС is a right-angled triangle at B » and 2 АВ = [3 AC > then cos C = v0 
« New Valley 17 » 
3 
@4 oE соз. (d)1 
[7] The surface area of a square is 25 cm? , then the length of its diagonal is -------------- cm. 
« El-Monofia 20 » 
(a)5 (b) 10 (с) 5{2. (a) 1042 
[8] A ABC is a right-angled triangle at A » then cosine angle B : sine angle C 
equals ------+--+---++ « El-Sharkia 18 » 
a) 2 A 3 
(a) 5 (b) 3 (c) 4 (d) 1 
In the opposite figure : A 


ABC is an isosceles triangle where s 
К 


АВ = АС = 10 ст. › ВС = 12 ст. 
Find : 1 sin В gd Dem А, 
[2] The area of the triangle ABC « El-Sharkia 19 » 


— m 


In the opposite figure : 
m (4 ADC) = 90° , m (Z BAC) = 90° 
»>AD=4cm. AC = 5 cm. ВС = 13 em. 
Find the value of each of : 
[Ttan (4 ACB) + tan (4 ACD) 
2)sin (4 B) cos (4 CAD) + cos (Z B) sin (Z CAD) 


Accumulative Tests 


D 4cm. A 


v 


B 


« El-Gharbia 17 » 


Accumulative test 24 tilllesson 2 – unit 4 


EJ Choose the correct answer from those given : 


(a) 15° (b) 20° (c) 30° (d) 45° 


[2]1f tan 3x = | where X is the measure of an acute angle » then X = -+++ 


(a) 15° (b) 30° (c) 45° (d) 60° 
[3]If m (Z A) = 75° „їп B = cos A » Z B is acute s then m(Z B) = ·-------------- 


[1]If cos 3 X= + where (3 X) is the measure of an acute angle » then X = -+ 
« El-Sharkia 17 » 


« Qena 16» 


« El-Dakahlia 20 » 


(a) 45° (b) 75° (c) 15° (d) 105° 
(4) If sin X= i » Xis the measure of an acute angle ; then sin 2 X =. « Damietta 20 » 
үз {з 42 
(а) -3- (b) 75- (075- (d) 1 
(5) If tan (X + 10°) ={3 where X is the measure of an acute angle » then X = -+ 
« El-Fayoum 19 » 
(a) 60° (b) 30° (c) 50° (d) 70* 
[6] If ABCD is a square »then m (4 CAB) = -++--++ « Kafr El-Sheikh 19 » 
(a) 90° (b) 45° (c) 60° (d) 30° 
[7] If 4 cos 60° sin 30° = tan X » then X = ———— where X is the measure of an 
acute angle. « Qena 18» 
(a) 45° (b) 30° (c) 60° (d) 80° 
[В ) In the opposite figure : А 
RB КСЫ cm. К» 
(а) 5 (b) 15 A g 
c B 
(c)20 (d) 40 « Assiut 20 » 
ABC is a right-angled triangle at B 
[1] Prove that : sin? А + co? А = 1 
[8]If AB = 5 cm. »AC= 13 cm. 
»find : m (Z C) to the nearest minute. « El-Dakahlia 19 » 
Find the value of X if : 4 X = cos? 30° tan? 30° tan? 45° « Alexandria 17 » 


EE 


Accumulative test Н tilllesson 1 — unit 5 


Choose the correct answer from those given : 


(1] The distance between the two points (2 50) and (5 50) is ---............ length unit. 
« Cairo 17 » 
@)7 (29 ©з} (03 
[2] The distance between the point (— 6 , 8) and y-axis is ----......----- length unit. 
« Damietta 16 » 
(a) 6 (b) -6 (c) 8 (d)-8 


[3| The distance between the point A (2 , 4) and the origin point is --- - length unit. 


« El-Sharkia 19 » 


(a2 (b 242 (3*2 (412. 


[4] The number of axes of symmetry of any isosceles triangle is .-------------- « Beni Suef 18 » 
(a)0 (b) 1 (c) 2 (d)3 
[5] A circle its centre is the origin and its radius length is 2 length unit » then the point 
TT THEN belongs to it. « Alexandria 19 » 
(a) 1. 5-2) ®(—2›{5) (c) @›,1) @ (13 ›1) 
(6) If cos х = RS where = is the measure of an acute angle 
a then tan (X — 15°) = +5... « El-Monofia 20 » 
а)үз OF ©1 «15. 
[7] In the opposite figure : 
OABC is a rectangle in the Cartesian 
coordinates plane » then AC = -++--++ length unit. 
(a) 12 (b) 9 
(c) 15 (d) 25 
« El-Monofia 17» 
[8]2 sin 30? cos 30° =. « Suez 16» 


үз 


1 08: [A 
(9 > (b) 1 (0-75 (d) 


13 
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Trigonometry and Geometry 
ABCD is a quadrilateral where : 
А (2,4) » B(-350) » C(-7»5) andD(-2:9) 


Prove that : ABCD is a square. « North Sinai 20 » 


Find m (Z X) where X is an acute angle if : 3 tan? X = 4 sin? 30° + 8 cos? 60° 
« El-Fayoum 18 » 


— «| 


Accumulative test n till lesson 2 — unit 5 


E Choose the correct answer from those given : 


1А (- 1 32) ,В (5 »— 10) 5 then the midpoint of AB is «=... « El-Gharbia 17 » 
(а) (-4 5-2) (b) -2 »4) (c) 2 »—4) (d) (2 »4) 

(8]If the origin point is the midpoint of AB » where A (5 ›—2) » then the point B 
TERME « Port Said 19 » 
(а) 255) (b) (5 »-2) (с) 25-5) (9) C552) 

[3]If (3 »— 1) is the midpoint of AB where A (X »2)3B(-15-4) 

a then X zo « El-Kalyoubia 16 » 
(a) 17 (b) 6 (c) 13 (d)7 

(4) ABC is a right-angled triangle at B » then sin А + 2 cos C2 « El-Gharbia 20 » 
(a) 2 sin C (b) З sin A (c)2sinA (d)3cosA 

(S| If the side lengths of a triangle are 5 cm. » 12 cm. and 13 cm. › then its area 
equals з. cm? « Matrouh 18 » 
(a) 30 (b) 32.5 (c) 78 (d) 144 

(6) Ifcos4 x= i where 4 X is the measure of an acute angle » then X = ............... « Ismailia 18 » 
(a) 30° (b) 45° (c) 60° (d) 15° 

[7)Ҥ AB is a diameter in a circle of centre M » where A (2 » 4) and B (- 2 ,0) 

s then M = ee « Beni Suef 20 » 
(a) (0,2) (b) (2 ›0) (c) (0 +0) (d) (2 »2) 

(8]If the X-axis bisects АВ such that A (3 » 2) and B (- 2 » y) 

y then у= eee « El-Dakahlia 17 » 
(a)3 (b)2 (9-2 (d)4 


ABCD is a trapezium » AD // BC » m (Z B) 290* ,AB 23cm. BC =6 cm. AD =2 cm. 
Find the length of DC and the value of cos (4 BCD) « El-Beheira 19 » 


In the opposite figure : 
The point C is the midpoint 
of AB where C (354) 
Find the perimeter of the triangle AOB 


« El-Kalyoubia 20 » 


ccumulative test H till lesson 3 — unit 5 


EJ Choose the correct answer from those given : 


[1) 


3j 


[4] 


5) 


[в] 


(7] 


The slope of the straight line which makes with the positive direction of X-axis 


an angle whose positive measure is X? equals --------------- « Giza 20 » 
(a) sin X (b) cos X 2% (d) sin X + cos X 
The slope of the straight line which passes through the two points (2 » 3) and (2 »—3) 
ds e « El-Sharkia 18 » 
(a) zero (b) Y (c) $ (d) undefined 
The slope of the straight line L, is H and the slope of the straight line L; 
is E where a £0 »b £0 and L} LL, » then ab = ------------ « El-Sharkia 19 » 
a) 3 0 (c) 15 (d) -15 
If the two straight lines whose slopes are — 2 and E are parallel 
Зее ente « Alexandria 17 » 
ož wt ©3 a+ 
In the opposite figure : 
Ifm (Z C) = 120° po E 
(a) 90° (b) 180° 
(c) 300* (d) 360° « Matrouh 20 » 
The slope of the perpendicular straight line to the straight line which passes through 
the two points (2 » 3) and (5 » 1) equals --------------- « Giza 17 » 
@ 2 DE oF ož 
The distance between the point (- 3 » — 4) and y-axis is ----.----------- length unit. 

« El-Sharkia 16 » 
(а)4 (6) 4 (c) 3 (d)-3 
IF A (5 » 7) and B (1 »— 1) » then the midpoint of AB is зет « El-Beheira 20 » 
(а) Q »3) (b) G53) (c) (3 ›2) (d) (3 »4) 


Accumulative Tests 
Я ABCD is a quadrilateral where A (253) » B(652) » C(-2.-2)andD (-2 51) 
Prove that : ABCD is a trapezoid. « Damietta 18 » 


If ABCD is a parallelogram in which A (3 ,3) >» B (2 »—2) and C (5 »— 1) » find: 
(1) The coordinates of the point of intersection of its diagonals. 


The coordinates of the point D « El-Sharkia 19 » 


"m 


ccumulative test n till lesson 4 — unit 5 


E Choose the correct answer from those given : 
[1 | The equation of the straight line which passes through the origin point and makes with 


the positive direction of X-axis an angle of measure 60° is « El-Sharkia 19 » 


(а) x2Y3y (y-Y3x«2 (Qy-3x @ у=үз х 


[2] The straight line whose equation is 3 у = 4 X — 12 intercepts from the negative 


direction of y-axis a part of length « Giza 17 » 
(a) 4 (b) 3 (d)-4 
[8] The perpendicular length between X = 5 and X + 3 = 0 equals -++--++ length unit. 
« El-Kalyoubia 20 » 
(а) 2 (b) 8 (c) - 8 (d) 5 


(4| In the square XYZL : if the slope of XZ - 1 » then the slope of YL = e 


« El-Sharkia 20 » 
(а) 1 (b)-1 (с) +1 (d) 45° 


[S] The equation of the straight line which passes through the point (2 » — 3) and is parallel 


to X-axis is ---.--------..- « North Sinai 16 » 
(а) Х=2 (6) у=-3 (c) X2-3 (d) y 23 

[6] If the lengths 3 +7 > lare lengths of sides of a triangle 
» then L can be equal to ------------- « El-Gharbia 19 » 
(a) 3 (b) 7 (c)4 (d) 10 


[7 If the two straight lines : X+ y 25 »k X+ 2 у = 0 are perpendicular 
s then k = -e « New Valley 20 » 
(a) 1 (b)-1 (с) 2 (9) – 

[8] If tan (X + 20°) = [3 where X is the measure of an acute angle 
s then X2 « El-Sharkia 18 » 


(a) 20° (b) 30° (с) 40° (4) 50° 
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Accumulative Tests 
IfA(—253) > B (0,5) C is the midpoint of AB ; find the equation of the straight line 
perpendicular to АВ and passing thorugh the point C « El-Monofia 18 » 


В m the opposite figure : ^ 
ABC is a right-angled triangle 


6cm. 


at C »AC =6 cm. ВС =8 cm. 


Find : (1) cos A cos B — sin A sin B С Чою; B 


(2)m(ZB) « El-Beheira 20 » 


€ 


Revision for the 


important rules and laws 


Trigonometry 
and Geometry 


First [Trigonometry | 


V. 


Remember | The main trigonometrical ratios of the acute 
angle and the important relations between them 


The trigonometrical ratios of the angle A | c [The trigonometrical ratios of the angle C ] 
e cos A= урон. Aa ы 


sinA 


Some important relations 
cos A 


e If m (Z A) + т (/ C) =90° » then sin A = cos C »cosA=sinC 
e If sin А = соз С ог cos А = sin С »then m (Z А) + т (4 С) = 90° 


etanA= 


09 Remember | The trigonometrical ratios of some angles 


Q 


ай" 


Гм 


2 12 

їп 30° — 1 үз п 4591 
• sin 30° = — А jo sin 45° = — 
2 sin 60 2 z 

үз 1 
e cos 30° = — o_ l e cos 45° = — 
2 • cos 60° = 2 [2 

e tan E: e tan 60° =үз e tan 45° = 1 


--Notice that : 


sequence from left : 


Then Ө = 44° 20 25 


SHIFT] (cos) ( - 


wall 


If cos 0 = 0.7152 , then we use the calculator to find Ө by using the keys as the following 


QV EP) А pa / altel Y7 


(OW) Slo, yall ais | 81 


Trigonometry and Geometry 


Second | Analytical geometry 


(0) Remember | The important laws 


The law of the distance between the two points A ; В (ie length of AB) : 


AB "^| (difference between x-coordinates)? + (difference between y-coordinates) К 


X, +X, nem 


The midpoint of AB = (22,5 


The law of finding the coordinates of the midpoint of AB: 


У›—У\ 


The law of finding the slope of the straight line AB: 


КЭ Remember | How to find the slope of the straight line 


Given two points on the line as : im Y2-YX; 
|X,-X 
A(X, Sy) >В OG у) ar 
Given the measure of the positive angle which the straight 
m=tan@ 
line makes with the positive direction of X-axis » say Ө 
m =b where 


Given the equation of the straight line in the form : 


y=bX+tc 


b is the coefficient of X 


Given the equation of the straight line in the form : 


aX+by+c=0 


. —coefficient of X _ -a 


~ coefficient of y b 


Given the slope of the parallel straight line to it » say m, 


m = m, because the two 


slopes are equal. 


Given the slope of the perpendicular straight line to it » 


say m, 


m = Zl because : 
m. 


2 
mxm,;--l 


EN 


— Final Revision 


The slope of The slope of y-axis 
X-axis equals 0 is undefined. 

* The slope of the The slope of the 
straight line parallel x б E straight line parallel to i: x 
to X-axis equals 0 y y-axis is undefined. y 


* The slope of the straight L 
line which makes an 


* The slope of the straight 


line which makes an 


acute angle with the obtuse angle with the 


positive direction of 


positive direction of Positive Positive. 


m" ми direction ie as є direction 
X-axis is positive. У of X-axis X-axis is negative. Y^ of X-axis 
The two parallel straight L e The two perpendicular straight 12, 


lines their slopes are a L, | lines the product of their 
equal. slopes equals — 1 L 


Le. If L, // L, » then m,-2m,; ie.If L, lai »thenm, x m,--1 


(9 Remember | The equation of the straight line 


* The equation of the straight line whose slope = m and cuts y-axis at the point (0 с) is : 


y=mX+c 
For example : x NO 


The equation of the straight line whose 


м 


y 
slope is — 2 and cuts from the positive part of y-axis 7 units is:y -—2 X4 7 


* To find the equation of the straight line whose slope is 3 and passes through the point (1 »— 2) : 
`7 The slope = 3 г. The equation of the straight line is : y 23 X 4c 
» then substitute by the point (1 »— 2) to find the value of c as the following : 
=2=3х1+с »then:cz-5 


~. The equation of the straight line is : у=3Х-5 


=— 


Trigonometry and Geometry 


o The equation of the straight line which passes through the origin point О (0 »0) is: 
y =m X where m is the slope. 

OQ The equation of X-axis is : y = 0 and the equation of y-axis is : X=0 

e The equation of the straight line parallel to X-axis and cuts y-axis at the point (0 » c) is : 
у=с 

[4] The equation of the straight line parallel to y-axis and cuts X-axis at the point (a » 0) is: 


Х=а 


I?) Remember | Some rules and remarks which help you to solve the exercises 


[1| To prove that the points A , B and C are collinear 


We will prove that : 
e The slope of AB = the slope of BC “= B X. 


or • AB + BC = AC (where AC is the greatest length) 


а To prove that the points А, В апа С аге vertices of a triangle 


We prove that : 
• The slope of AB # the slope of BC PAN 


or e AB + BC > AC (where AC is the greatest length) £ С 


To determine the type of the triangle ABC according to its angle measures 
We compare between : (acy E (АВ)? + (вс)? where AC is the longest side » if : 
A 


A A 
é B [s B c B 
(AC) < (АВ)? + (ВС)? (АС)? = (АВ)? + (ВС)? | (АС) > (АВ)? + (BC)? 
»then : »then : »then: 
A ABC is acute-angled. А АВС is right-angled at В | A ABC is obtuse-angled at B 


ENT 


Final Revision 


To prove that the quadrilateral ABCD is a trapezium 
We prove that : D A 


The slope of AD = the slope of BC ; then AD // BC 
» the slope of AB = the slope of DC , then AB is not parallel to DC 
€ 


To prove that the quadrilateral ABCD is a parallelogram 


* By using the slope › we prove that : D 
The slope of AD - the slope of BC ; then AD // BC 
»the slope of AB - the slope of DC , then AB// DC 

* By using the distance between two points › we prove that : [o B 
The length of AD - the length of BC the length of AB = the length of DC 


* By using the midpoint of a line segment » we prove that : 
The midpoint of AC is the midpoint of BD › then : AC , BD bisect each other. 


© 


> 


a To prove that the quadrilateral ABCD is a rectangle 
* First we prove that : The quadrilateral ABCD is a parallelogram by D A 


one of the previous methods е. 
тат 


s then prove that : 
* АС = ВР (By using the distance between two points) 
or • The slope of AB x the slope of BC =- 1 »then AB L BC 


To prove that the quadrilateral ABCD is a rhombus 
* First we prove that : The quadrilateral ABCD is a parallelogram D 


э then prove that : 
* AB = BC (By using the distance between two points) 
or • The slope of AC x the slope of BD=-1 »then AC L BD 
B 


* We can prove that the quadrilateral ABCD is a rhombus directly by using the distance 


> 


between two points 
We prove that : 
AB=BC=CD=DA 


85 | 


Trigonometry and Geometry 
a To prove that the quadrilateral ABCD is a square 
* First we prove that : The quadrilateral ABCD is a parallelogram 


» then prove that : n A 
• АВ = BC (By using the distance between two points) 

and the slope of AB x the slope of BC =- 1 + then AB L BC 

or e АС = BD (By using the distance between two points) Б y 


and the slope of АС x the slope of BD = – 1 s then AC L BD 
* We can prove that the quadrilateral ABCD is a square by using the distance between two points 


We prove that : 
АВ = BC = CD = DA › then the quadrilateral is a rhombus 


э then prove that : AC = BD 


B To prove that the points A , B and C lie on one circle of centre M 


By using the distance between two points 


We prove that : МА = MB = MC 


Е 


Model Examinations оп Trigonometry 


of the School Book and Geometry 


Answer the following questions : 


[1] Choose the correct answer from those given : 


[1] tan 45° = --------:------ 
(а) 1 (b) 242 OF (4{2. 
(2) IfsinX= i »Xis an acute angle » then m (Z X) = == 
(a) 45° (b) 60° (c) 30° (d) 90° 
[3] The distance between the two points (3 »0) and (0 »— 4) equals «----------- - length units. 
(a) 4 (b) 5 (c) 6 (d)7 
[8]f X«y 25 > КХ+2 y =0 аге perpendicular ; then k = -+++ 
(а) –2 (b) –1 (с) 1 (9) 2 
[5)ҤА(5›,7) » B(1 »— 1) » then the midpoint of AB is 
(а) (2 »3) (b) (3 53) (с) (3 52) (d) (3 54) 
(6) The equation of the straight line which passes through the point (3 »— 5) and parallel 
to y-axis is зз 
(a) X23 (b)yz-5 (c)y=2 (d) X2-5 


[а] Without using calculator » prove that : sin 60° = 2 sin 30° cos 30° 
[b] Prove that the points A(-3 »—1) » B (6 »5) and С (3 »3) are collinear. 


[а] If 4 cos 60° sin 30° = tan X » find the value of X » where X is the measure of an acute angle. 


[b] If the midpoint of AB is C (6 » — 4) where A (5 »— 3) » find the point B 


[a] If the straight line L} passes through the points (3 > 1) » (2 »k) and the straight line L, 
1 g 2 
makes with the positive direction of the X-axis an angle of measure 45° 
» find the value of k if L} // L, 


[b] ABC is a right-angled triangle at C » AC = бст. » BC=8cm. 
Find : 


NE 


cos А cos B – sin A sin B 


[1] 
[Elm (4 B) 


Final Examinations 
[а] Find the equation of the straight line whose slope is 2 and passes through the point (1 » 0) 


[b] Prove that the points A (3 »— 1) » B(-456)andC (2 »— 2) which belongs to 
an orthogonal Cartesian coordinates plane lie on the circle whose centre is M (71252) 
Find the circumference of the circle. 


Answer the following questions : 


[1] Choose the correct answer from those given : 
(4) 2 sin 30° tan 60° = --..-.......... 


3 
(a) 3 (b) 3 (с) = @ + 
[2 | The equation of the straight line which passes through the point (— 2 , – 3) and parallel 
to X-axis is --- 


(a) X2-2 (b) X=-3 (c) y=-2 (d) y=-3 


3 " ч 
[B] If cos X= 3 »Xis the measure of an acute angle , then sin 2 X = -------..--...- 


(а)1 (b) 1 (c)-2 CAN 


үз 


[4] A circle of centre at the origin point and its radius length is 2 length units › 
which of the following points belongs to the circle ? 


(a) (15-2) ©) (-2 5) €) (з 1) (d) (0 » 1) 


[5| The perpendicular distance between the two straight lines: X -220 X 4320 


equals зс length units. 

(а) 1 (b) 5 (c)2 (d) 3 
(6) If E , $ are the slopes of two parallel straight lines , then К = ------.-------. 

(a) 6 (b)-4 @F 92 


[а] If cos E tan 30° = cos? 45° , find : m (Z E) > E is an acute angle. 


[b] Show the type of the triangle whose vertices are A (3 53) » B(1> 5) and C (1 »3) 
due to its side lengths. 


B [a] Find the equation of the straight line which passes through the points (1 ;3) and (C 1 ,—3) 
and prove that it is passing through the origin point. 


[b] If the point (3 ; 1) is the midpoint of (1 » y) » (X »3) » find the point (X » y) 


(Y: Ves / aso] Y (24) Sob, yalsdi zs | 89 


Trigonometry and Geometry 
[a] Find the equation of the straight line which intercepts from the two axes two positive 
parts of lengths 1 and 4 for X and y axes respectively and find its slope. 


[b] ABC is a right-angled triangle at B » AC = 10 cm. and ВС = 8 cm. 
Prove that : sin? A + 1 = 2 cos? C + cos? A 


[а] Prove that the straight line which passes through the points (— 1 »3) and (2 » 4) 
is parallel to the straight line : 3 y - X120 
[b] ABCD is a trapezium » AD// BC » m(ZB)290* » AB=3cm. › BC=6cm. 


and AD = 2 cm. 
Find : The length of DC and the value of cos (2 BCD) 


| Model for the merge students 


Answer the following questions : 


Put (/) or (X) : 
(3) The distance between the points (9 0) » (4 » 0) equals 5 length units. 
(2]If tan E=1 > then m (Z E) = 45° 


(3) The straight line y 2 2 X + 1 intercepts a part of length — 1 from y-axis 


[4]1f AB 1 CD , then the slope of AB x the slope of CD=1 
(both of AB and CD aren't parallel to any axis) 


[5) tan 60° = -L 
3 


IfA(152) › B (3 +4) > then the midpoint of AB is (2,3) 


Final Examinations 


Choose the correct answer from those given : 


Е] 


The distance between the point (4 , 3) and X-axis is 
(а)–3 (b)3 (c)4 (d)-4 


4 cos 30? tan 60° = ............... 
(a)3 (2 үз (с)6 (d) 12 
(S\IFX+y=5 5k Х+2 у = 0 are parallel , then k= 


(0—2 (b)-1 (c)1 (d)2 
(4) The points (0 » 1) > (3 »0) and (0 94) -+++ 


(a) form a right-angled triangle. (b) form an acute-angled triangle. 
(c) form an obtuse-angled triangle. (d) are collinear. 
(8)1t AB // CD and the slope of AB= 2 » then the slope ӨС ал 
w$ 2 oo «3 
[8]If sin X= i > X is the measure of an acute angle » then sin 2 X = -+--+ 
1 B 1 
(a) 1 (b) 4 (0-7 n 


те 


Trigonometry and Geometry 


Join from column (A) to column (B) : 


(A) (B) 
[1] The slope of the straight line which is parallel to X-axis is „10 
(8) sin? 30° + cos? 30° = s PIU 
[3] If ABCD is a rectangle where A (- 1 »— 4) » C (5 »4) » then the length ol 
of BD = +-+- length units. 
(4| The equation of the straight line which passes through the origin point | «—3 
and its slope is 2 is у = -+ x 
[5] The equation of the straight line which passes through the point (2 ,-3)| * 2 
and parallel to X-axis is y = ------------ 
° 3 
[8] The value of: 258230... RE 
1 + tan? 30° 2 


Complete the following : 
(4) If AB // CD and the slope of AB = + , then the slo Gf CDS «ces 
2 pe 


[2] In the opposite figure : 


ABC is a right-angled triangle at B 
» AB = З cm. and BC = 4 cm. 


s then sin C = veer é 


[3] If the point (0 » a) belongs to the straight line: 3 X -4y =- 12 , then a= 


[а] X cos 60° = tan 45° , then X = s 


[5] The distance between the point (4 » 3) and the origin point in the coordinates plane 


Is - 


{6| If the origin point is the midpoint of AB where A (5 ›—2) 


s then B (—— ГУ ) 


Зет, 


Trigonometry 


Governorates' Examinations (ffh 
and Geometry 


Е 
| Cairo Governorate ИШ 


Answer the following questions : (Calculator is allowed) 


El Choose the correct answer from those given: 


(4) If sin X = 1 , where X is the measure of an acute angle » then X = ~- 


(a) 30 : (b) 45 (c) 60 (d) 90 
2 | The straight line whose equation is у = 3 X + 4 intercepts from the positive part of 
y-axis a part of length --------------- length units. 
(а) 3 (b) 4 (с) 5 (d) 7 
[3] The measure of the exterior angle of an equilateral triangle equals ------------- s 
(a) 120 (b) 90 (c) 60 (d) 30 
L4 | If A ABC =A XYZ s then AB = -------------.- 
(a) BC (b) YZ (c) XZ (d) XY 
[5] The equation of the straight line whose slope equals 1 and passes through the origin 
point is -+-+ 
(а)у= Х+1 (b) Xz1 (c)y=1 (d)y=X 


° 


`8 | The angle whose measure is 30° supplements an angle of measure ·-------------- 


(a) 60 (b) 120 (с) 150 (d) 180 


[2] [а] Without using calculator › prove that : 


4 sin 45° cos 45° = 2 (showing the steps of the solution). 


[b] Find the equation of the straight line which passes through the point (1 » 2) and is 
parallel to the straight line whose equation is y = 3 X 5 


[a] Find the value of X which satisfies that : 
X sin 30° = sin 30° cos 60° + cos 30° sin 60° 
[b] Prove that the straight line which passes through the points (0 » 5) » (3 » 2) is 
perpendicular to the straight line which makes an angle of measure 45° with the 


positive direction of X-axis. 


Trigonometry and Geometry 


[а] ABCD is a parallelogram › М is the point of intersection of its diagonals where 
>A(3 »— 1) » C (1 7) Find the coordinates of the point М 
[b] If (2,8) »B (- 1 » 4) and C (3 » 1) are the vertices of the triangle ABC 
» prove that : [1 | The triangle ABC is а right-angled triangle at В 


(2) The triangle ABC is an isosceles triangle. 


[а] The triangle ABC is a right-angled triangle at B where AB = 7 cm. and BC = 24 cm. 
Find the value of : [1] 3 tan A x tan C (8) sin? А + sin? C 
[b] If the points (0 » 1) » (a »3) and (2 » 5) are collinear › find the value of a 


A Giza Governorate 


Answer the following questions : 


Choose the correct answer : 


[1 | The perimeter of the opposite figure equals -------------- cm. b 
(a) 44 (6) 22 = 
(c) 18 (4) 11 Tom 

(81If Z X » Z Y are two complementary angles and sin X = i s then cos Y = sree 
DE: ъ+ ©з @ 5 

[3] ABCD is a parallelogram and т (Z A) : m (4 B) = 1:2 »thenm(Z B) = ++ x: 
(a) 45 (b) 135 (c) 120 (d) 115 

[а | The straight line whose equation is : y — 2 X — 5 = 0 cuts from the positive part of 
y-axis a part of length --------------- length units. 
(a) 2 (b) 5 (c) 7 (d) 10 

(5|In A ABC 5 if the angles Z A » Z B are complementary »then m (4 C) = 1- ? 
(a) 45 (b) 30 (c) 90 (d) 60 

[6] The slope of the straight line which makes with the positive direction of X-axis an 


angle whose positive measure is X? equals 
(a) sin X (b) cos X == 


(d) sin X + cos X 


[a] ABCD is a trapezoid in which AD // BC » m (Z B) = 90° If AB =3 cm. 
‚АР 26cm. » ВС = 10 ст. » then prove that : cos (Z DCB) – tan (Z ACB) = i 


[b] If the straight line L, passes through the points (3 » 1) » (2 » k) and the straight line L, 
makes with the positive direction of X-axis an angle of measure 45° 
» then find the value of К which makes the two straight lines L, » L, parallel. 
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Final Examinations 
[a] In the opposite figure : 
ABC is a triangle » m (Z A) = 90° ,АС = 15 cm. 
АВ = 20 cm. 


Prove that : cos C cos В – sin C sin B =0 
[b] ABCD is a parallelogram its diagonals intersect at M where : 
A(35-1) » B(652) » С(1›,7) 


Find the coordinates of the two points M and D 


[a] Without using calculator э find m (Z X) which satisfies the equation : 


tan X = 4 sin 30? cos 60? where X is a positive acute angle. 


[b] Find the equation of the straight line passing through the point (3 » 4) and 
perpendicular to the straight line 5 X 2 y - 7 0 


[a] If the distance between the point (a » 7) and the point (0 , 3) is equal to 5 length units 
> then find the value of a 


[b] In the opposite figure : 
АОВ is an equilateral triangle 
>C is the midpoint of AB 


Find the equation of OC where O is the origin point. 


E Alexandria Governorate ) 


Answer the following questions : (Calculators are permitted) | 


E Choose the correct answer from those given : 
(4) If C (6 »—4) is the midpoint of AB where A (5 ›—3) » then B is +--+- 
(a) (7 »—5) (b) —5 »-7) (с) 557) (d) (11 »— 7) 


[2] The measure of the angle that complements ап angle of measure 60° is -- 


(a) 120 (b) zero (c) 30 (d) 90 | 
[3] If sin Ө =0.6 then m (4 6) & —— | 
(а) 51° 33 35 (536 5213  (c)47 1348 (0) 45° 15 è 


Trigonometry and Geometry 


Га) The square whose area is 100 cm? , then its diagonal length is сш. 
(a) 10 (b) 50 (2410 (d) 1042 

(5) ABC is a right-angled triangle at B where A (1,4) › B(-15-2) 
»then the slope of BC equals DE 
@-+ ®з ©+ @-3 

[8] The sum of the lengths of апу two sides of a triangle is -=== the length of the third side. 
(a) smaller than (b) equal to (c) greater than (d) twice 

[а] In the opposite figure : A 


ABC is an isosceles triangle and right-angled at C 
and the length of each of its legs is l l 


Find : 1 The ratio among the lengths of the triangle 
sides AC : BC: AB B С 


[2]tan B »sinA 


[b] If the distance between the two points (X »5) > (6 » 1) equals 25 length units 
» find the values of X 


[a] If the points А (3 +2) » B (4 »—3) » CC 15-2) > D (- 2 »3) are the vertices of 
a rhombus 
s find : [1] The coordinates of the intersection point of its diagonals. 


[8] The area of the rhombus ABCD 


[b] Without using calculator » find the value of X (where X is the measure of an acute 
angle) which satisfies : 2 sin X = sin 30° cos 60° + cos 30° sin 60° 


[a] Find the equation of the straight line passing through the point (1 » 2) and perpendicular to 
the straight line passing through the two points А (2 »—3) > B (5 »—4) 
2 tan 30° 


[b] Prove the following equality with indicating the steps : tan 60* — 2 
1 — tan“ 30° 


[a] If the straight line L} passes through the two points (3 > 1) » (2 »k) and the straight line 
L, makes with the positive direction of the X-axis an angle of measure 45° 
» find the value of k » if L, // L, 


[b] Prove that the points A(-2 +5) » B (353) » C (-4 2) are not collinear. 


ж 


Final Examinations 


4  El-Kalyoubia Governorate e | 


Answer the following questions : 


Choose the correct answer : 


{2 


If cos X= Eo where X is the measure of an acute angle » then sin 2 X = -----.......... 


-12 
oy ef ©! ()-3- 


[2 The number of the axes of symmetry of the circle equals ------------- 


(a)zero (b)1 (c)2 (d)an infinite number. 
[3]If ABCD is a rectangle A(-4,—1) 5 С (4 » 5) » then the length 
of BD = rores length units. 
(a) 10 (b)6 (c)5 (d)4 
[а |Тһе perpendicular length between X25 , X+3=0 equals --------------- length units. 
(а)2 (b)8 (c)- 8 (9)5 


[5)А ABC is an isosceles triangle and right-angled at C and the length of each leg is l 
athen AB: BC: CA =-.............. 


(ayl 21:42 )1:{2:1 (o2 :1:2 (y[2 :1:1 


[6 Па the opposite figure : 


The equation of the straight line L is ----.---.------ 
а)х={з y (Dy-Y3x 
()X-y (y 2 Y3 


[a]Find the slope and the length of the y-intercept for the straight line : x + A =1 


[b]If sin X = tan 30° sin 60° where X is the measure of an acute angle ; find : 4 cos X sin X 


[a] Find the equation of the straight line which passes through the point (2 »— 5) and is 
parallel to the straight line which passes through the two points (-2 , 1) »(257) 
[Ь]АВС is a right-angled triangle at B »if2 AB 43 AC 
»find : (41m (2 C) [г зїп? A-cos? C 


Өт: V eus / abel / (OW) с\з, ваї | 97 


Trigonometry and Geometry 
[a] If the two straight lines L,:3X-4y-3=0 » L,:ay+4X-8=0 
are perpendicular » find the value of a 
[b] If the points A (3 52) > B(4»-3) > C(-15-2) » D(-2 ,3) аге the vertices 
of a rhombus › find the area of the rhombus ABCD 


[а] Prove that : cos? 60° = cos? 30° tan? 30° tan 45° 
[b] In the opposite figure : 
The point C is the midpoint 
of AB where C (3 »4) 
Find the perimeter of the triangle AOB 


H El-Sharkia Governorate [CN 


Answer the following questions : (Calculator is allowed) 


Choose the correct answer from those given : 
[1] In AABC » if m (Z В) = 90° » then sin A + cos C = -------------: 
(a) 2sinC (b) 2cosA (c) 2cos C (d) tan A 
[2] Ifsin2 X= l where 2 X is the measure of an acute angle » then X = +--+ 


2 
(a) 15 (b) 60 (c) 70 (d) 30 


(3) In the opposite figure : 
If AO = 8 length units 
> ОВ = 6 length units 


» then the equation of AB ds 


(а) у= 2 x48 ©) у=-4 x-8 x " 
(© у= Х-8 (9 y=-4x+8 У 


[а) The perpendicular distance between the point (3 »— 4) and X-axis equals 
length units. 
(a) 3 (b) -4 (c) 5 (d) 4 


EN 


Final Examinations 


(5) In the square XYZL » if the slope of XZ = 1 > then the slope of YL = nvnsns 


(а)1 (b)-1 (c)* 1 (9)45° 
{8 /АВС is a right-angled triangle at В » where 3 AC = 5 BC > then tan A =. 
3 5 3 5 
(а) 5 (b) 3 OF ШЕ 


[2] [a] If the point C (4 › y) is the midpoint of AB where A(X »3) and B (6 »5) 
» find the value of : X + y 
[b] Prove that the points (5 53) » В (3 ,-2) » C(-2 »— 4) are the vertices of a triangle 
» then prove that the triangle is an obtuse-angled triangle at B 


[a]In the opposite figure : A D 


If ABCD is a rectangle in which AB = 5 cm. ; BC = 12 cm. А 
» find : [1|Тһе length of AC ч 


[2 |Тһе value of : 5 tan (Z ACD) – 13 sin(Z DAC) 
[b]If the two points A (3 »—1) » В (5 ,3) 
» find the equation of the axis of symmetry of AB 


2 60° 2 ano 
[a] Without using the calculator » find the value of : ©95- 60° + cos" 30° 
sin 60° tan 60° 
[b]If the two equations of the two straight lines L, and L, are : 
L,:6X+ky—3=zero and L, : 3 y 22 X + 6 respectively. 
s find the value of k which makes : 


[1 |The two straight lines parallel. {2 |The two straight lines perpendicular. 


[a] Find the equation of the straight line which passes through the point (1 5 4) and is 
parallel to the straight line : X + 2 y — 4 = zero 


[b]If ABCD is a square where: A (2 +4) , B (-3 zero) » C(-755) 
> find : | 1 |The coordinates of the point D {2 |The area of the square ABCD 


6  El-Monofia Governorate 


Answer the following questions : (Using calculator is permitted) 


E Choose the correct answer : 
[1 The surface area of a square is 25 cm? , then the length of its diagonal is --------------- em. 


(a)5 (b)10 (52 (1012 


Trigonometry and Geometry 


(8) ABC is a triangle. If (AC)? > (АВ)? + (ВС)? » then Z C is +--+ 


(a) acute. (b) obtuse. (c) right. (d) straight. 
[3] The opposite figure represents a semicircle with the radius length of 
its circle is 2 cm. » then the perimeter of this figure = cm. 
(a) 270 (b) 4.30 
(c) 2304 (24742 2m. M 
[4] If cos х = B where & is the measure of an acute angle 
> then tan (X — 15°) = =+ 
3 
[YES (b) ^ (c) 1 (d) їз 
[5 | The equation of a straight line is : x = i = 6 » then it intercepts from X-axis a part 
(06 (d) 18 
[8] If E , £ are the slopes of two perpendicular straight lines » then К 2 
(a) 4 (b) -9 (с) -4 (d) 9 


Ba [a] Determine the type of the triangle ABC where: А (3,0) > B(154) and C (- 1 »2) 
with respect to the lengths of its sides. 


г : . Хап 45° + tan 30° — 
[Ь] Without using calculator » prove that : Itan 45° tan 30° ^ 2 +13 


[а] ABCD is a quadrilateral where А (254) » B(-350) > С (-7 »5) andD (-2 59) 
Prove that : ABCD is a square. 


[b] ABC is a right-angled triangle at C » AC = 6 cm. and BC = 8 cm. 
Find the value of : cos A cos B – sin Asin В 


[а] Prove that the straight line which passes through the two points (- 3 »—2) 
and B (4 » 5) is parallel to the straight line which makes with the positive direction of 
X-axis an angle its measure is 45° 
[b] If {3 sin X tan 30° = tan 45° cos 2 X » find the value of X (where X is the measure of an 
acute angle). 


[a] Find the equation of the straight line which is perpendicular to the straight line : 
3 X—4 y +7 =0 and intercepts from the positive part of y-axis a part of length 4 units. 
[b] ABCD is a rectangle in which AB = З ст. » AC-5cm. 
Find :[1) m (Z АСВ) (8) The area of the rectangle ABCD 


100 
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7| El-Gharbia Governorate 


Answer the following questions : (Calculator is allowed) 


[1] Choose the correct answer : 


(1) The number of the axes of symmetry of the scalene triangle equals ·-------------- 
(a) zero (b) 1 (c)2 (d)3 
(2| In the triangle XYZ › if (YZ)? + (XZ)? < (KY)? sthen Z Zig ——— 
(a) acute. (b) right. (c) obtuse. (d) straight. 
(3) If the distance between the two points (a » 0) and (0 ; 1) is one length unit 
ə then a = -.-............ 
(a) 1 (b)-1 (c)0 (d) 2 
(4 If the origin point is the midpoint of AB where A (2 ,—3) » then the point B is --------------- 
(а) (7-352) (b) (-253) (c) (2 »-3) (d) Q »3) 
[5] In the opposite figure : ABC is a right-angled 


triangle at A in which AD LBC cutting it at D 
› AB = 6 cm. and AC = 8 cm. ; then AD =. cm. 
(a) 3.6 (b) 8.4 (c) 4.8 

[5] ABC isa right-angled triangle at B » then sin A + 2 cos C= 
(а) 2 sin C (b) 3sinA (c) 2sinA (d) 3cosA 


aü [a] XYZ is a right-angled triangle at Y in which : XY = 5 cm. and XZ = 13 cm. 
Find the value of : cos X cos Z - sin X sin Z 
[b] Find the measure of the positive angle that AB makes where : 
A(35-2) » B(6 , 1) with the negative direction of the X-axis. 


[a] Find the value of X if : cos (3 X + 6°) = i where (3 X + 6°) is the measure of an 
acute angle. 
[b] Find the equation of the straight line which is parallel to the straight line 351. 


x 3 
and intersects from the negative part of y-axis a part equals 3 length units, 


n [а] Find the value of X which satisfies : X — sin 30° cos? 45? = sin? 60° 


[b] If the points A(-3 +0) » B (3 »4) and C (1 ›— 6) are the vertices of an isosceles triangle 
of vertex A » find the length of the drawn line segment from A perpendicular to BC 


for | 


Trigonometry and Geometry 


В [al If the point M ( 1 » 2) is the centre of the circle passing through the point A (3 »— 1) 


» find the circumference of the circle (where T= 2) 


[b] Find the equation of the straight line passing through the point (1 » 2) and perpendicular 
to the straight line passing through the two points A (2 »— 3) and B (5 »— 4) 


n El-Dakahlia Governorate 


Answer the following questions : (Calculator is permitted) 


a [2] Choose the correct answer : 

(1]If m (Z A) = 75° » sin A=cos B B» Z B is acute » then m (4 В) = +--+ 
(a) 45° (b) 75° (c) 15° (d) 105° 

(2| If ABC is a right-angled triangle at B , АВ = BC > then tan A= 
@ + [OLEI (1 @ 1. 


{2 


(3) If AB L CD and the slope of AB=0 » then the slope of CD= чөе не 
(a) 1 (b)-1 (c) zero (d) not defined. 


[b] In the opposite figure : 
The point C is the midpoint of AB 
where C (4 »3) »O is the origin 
point in the perpendicular coordinates system. 
Find : 1| The coordinates of the two points A » В 
[2] The area of the triangle АОВ 


[2] Choose the correct answer : 
[1]Ifcos3 X= i »3 X is the measure of an acute angle » then X = --------------- 
(a) 20° (b) 30* (c) 45° (d) 60° 
[2] The radius length of the circle whose centre is (0 » 0) and passes through (3 » 4) 


equals --------------- length units. 
(3) 7 (b)1 (c) 12 (d) 5 

[3] The measure of the exterior angle of the equilateral triangle equals -++--++ 
(a) 60° (b) 90° (c) 120* (d) 80° 


[b] Without using calculator › find the value of X which satisfies : 
2 sin X = tan? 60° — 2 tan 45° where X is the measure of an acute angle. 


102 


Final Examinations 
[a] Find the equation of the straight line which intercepts from the positive parts of the 


two axes two parts of lengths 2 units » 3 units from X and y-axes respectively. 


[b]ABC is a right-angled triangle at C » AC = 5 cm. › BC = 12 cm. Find the value of : 
cos А cos B - sin Asin B 


EJ [a] ABCD is a parallelogram where A (3 +2) > B(4s-5) » С(0›—3) 


Find the coordinates of the point at which the two diagonals intersect » then find the 
coordinates of the point D 


[b] Without using calculator » prove that : 2 sin 30° + 4 cos 60° = tan? 60° 


[5] [a] Prove that A (551) » B(35—7) + С(1 ,3) аге not collinear points. 


[b] Find the equation of the straight line perpendicular to AB from its midpoint 
where A (251) » B(4;5) 


Ismailia Governorate 


Answer the following questions : (Calculator is allowed) 


[1] Choose the correct answer from those given : 


[1 |The parallelogram whose two diagonals are equal in length and perpendicular 
isthe «es 
(a) rectangle. (b) rhombus. (c) square. (d) trapezium. 
[2\If C is the midpoint of AB where A (- 3 26) > BG 5-6) s then C = e 
(a) (6 »— 6) (b) 50) (с) (3 ›3) (d (3 ,0) 
(3|The number of diagonals of the triangle equals --------------- 
(a)3 (b)2 (c)1 (4)0 
[4]АВС is a triangle in which m (/ A) = 75° > sin В =соз B ›їһепт (L O) = --------------- б 
(а) 90 (b) 60 (с) 45 (d) 30 
(8 | If the ratio between the measures of two adjacent supplementary angles is 1 : 2 » then 
the measure of the greater angle equals --------------- X 
(a) 120 (b) 90 (c) 180 (d) 60 
[5 |Тһе equation of the straight line which passes through the origin point and its 
Slope = 3 is --------------- 
(ajy=X (b) y=3 (с) X23 (dyz3x 
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Я [al In the opposite figure : 
ABC is a right-angled triangle at B 
Prove that : sin’ A+sin?C=1 
[b] Prove that the straight line which passes through 


the two points (- 1 » 3) » (2 » 4) is parallel to the straight line 
whose equation is 3 y- X- 1 =0 


[а] In the opposite figure : 
ABCD is a rectangle » AB = 15 cm. sAC = 25 ст. 
Find : m (Z ACB) in degree measure E 
» then find the area of the rectangle ABCD 


a 
w 


[b] The opposite table shows a linear relation. 


Find :[7] The equation of the straight line. 


[2| The length of the intercepted part from y-axis. 


[а] Prove that the quadrilateral ABCD whose vertices are 
A(-153) » В(5,1) > C(7 »4) and D (1 6) isa parallelogram. 


[b] Find the slope of the straight line which intersects from the positive parts of two 
coordinates X-axis and y-axis two parts of lengths 3 units » 4 units respectively » then 


find the equation of this straight line. 


[а] Without using calculator » find the value of : sin 45° cos 45° + sin 30° cos 60° — cos? 30° 
[b] In the opposite figure : 


A represents the location of Ahmed's house 
> B represents the location of Saeid's house 


» C represents the location of the School. 


ка LLLI 
[1] Which is nearer (closer) to the school : Ahmed's ^ 2 ` ҮЕ | 


В Saeid’s house, X 
soour] 


house or Saeid’s house ? Why ? 


Without measuring. 


[2] Are the two roads AB and BC perpendicular ? 


giving reason » without measuring. 


NEZ 
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10] Suez Governorate [ОШ 


Answer the following questions : (Calculator is allowed) 


[1] Choose the correct answer from those given : 


(4) If sin 30° = cos Ө where Ө is an acute angle » then m (Z Ө) = --------...---. E 
(a) 15 (b) 30 (c) 60 (d) 90 
[2] ABC is a triangle in which : (AB) > (BC)? + (АС)? then Z Сіз. 
(а) acute. (b) obtuse. (c) right. (d) reflex. 
(S)IFA(-255) » В(2,- 5) sthenthe midpoint of AB is - = 
(a) (0 50) (b) (2 5 5) (с) (5,2) (d) (- 5 ,—2) 
(4) XY is the axis of symmetry of AB s then XA verses XB 
(a)> (b) « (c)2 (d)« 


Brf m, » m, are the slopes of two perpendicular straight lines , then My X M} = 
(a) -1 (b) zero (с) 1 (d) 2 

[E] The surface area of the rhombus ABCD = --------.------ 
(0 4ABxDC (6) LacxBD (© ZABxAD (d) 4 ADxBC 


[а] Find the equation of the straight line whose slope is 2 and intersects from the positive 
eq 
part of the y-axis a part equals 7 units. 


[b] Find the value of X if : 4 X = cos? 30° tan? 30° tan? 45° 


[a] ABCD isa parallelogram whose diagonals intersect at E 
ІА (453) » В(0,2) » С(-2,-3) »then find the coordinates of E D 


[b] Without using calculator » prove that : 
tan? 60° — tan? 45? = sin 60° + cos? 60° + 2 sin 30° 


[a] Prove that the straight line passing through the two points (2 » — 1) 5 (6 +3) is parallel to the 
straight line that makes with the positive direction of the X-axis an angle of measure 45° 
[b] ABC is a right-angled triangle at B »if2 AB =3 AC 
»find : sinC ;tanA 


[а] Prove that the pointsA(-350) » B(354) » C(1 »—6)are the vertices of an 
isosceles triangle of vertex A 


[b] Find the equation of the straight line which passes through the point (3 » 5) and 


is perpendicular to the straight line whose slope equals 3 
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; NL 
11 Port Said Governorate va 


Answer the following questions : 


[1] Choose the correct answer from those given : 
[T The product of multiplying the slopes of two perpendicular straight lines equals -+++ 


(a) 1 (b)-1 (c)+1 (d) zero 
(2 In the opposite figure : " 
(а) х+у= 22 (Dzex?«y E E 
(«х= 12 @)2y=z oin 
[2] sin 30° = cos +++ 
(a) 10° (b) 45° (c) 30° (d) 60° 
[atan 45° = --------------- 
(а)1 (b) 242 @t (@y2 
[5 А(5,7) > B (1 >- 1) » then the midpoint of AB is -+--+ 
(а) (2,3) (b) (3 ,3) (с) (3 »2) (9) (3 +4) 
[8) If AB ICD and the slope of AB = 2 > then the slope of CD meeeesese 
(a) 3 [DES ox @2 
[2] In the opposite figure : A 
ABC is a right-angled triangle at C t 
„АВ = 13 cm. » BC = 12 em. AC - 5 cm. a 
є 12cm. B 


(1) Prove that : sin А cos В + cos Asin B= 1 
(2) Find : 1 + tan? A 
[b] Find the value of the following : sin 45° cos 45° + sin 30° cos 60° — cos? 30° 


[а] Find т (Z E) » where Z E is an acute angle : sin E = sin 60° cos 30° — cos 60° sin 30° 


[b] Prove that the straight line passing through the two points (-3 »— 2) » (4 » 5) is parallel 
to the straight line that makes with the positive direction of the X-axis an angle of 
measure 45° 


[a] Find the equation of the straight line passing through the point (1 » 2) and perpendicular 
to the straight line passing through the two points А (2 »—3) > В (55-4) 


[b] Prove that the points A (3 »— 1) > B (-4 »6) and C (2 »—2) are located on the circle 
whose centre is the point M (- 1 » 2) 
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[a] ABCD is a parallelogram where A (3 52) » B(4 5-5) » C(O 5-3) > find the 
coordinates of the point at which the two diagonals intersect » then find the coordinates 
of the point D 
[b] Using the opposite figure » find the following : 
|^ | The length of the y-intercept (c) 
[2] The length of the X-intercept. 
(3) The slope of the straight line (m) 


2| Damietta Governorate 


Answer the following questions : (Calculator is allowed) 


[1] Choose the correct answer from the given answers : 
(4) If the lengths of two sides of an isosceles triangle are 2 cm. and 5 cm. 5 then the length 


of the third side is --------------- ст. 
(a)2 (b)3 (c) 5 (d) 7 | 
[2] If sin x= 4 » Xis the measure of an acute angle » then sin 2 X = -+ 
XE wt ©? (4) 1 
[3] The surface area of the square is equal to the square of the length of the diagonal 
divided by з 
(а)1 (b) 2 (c) 3 (d)4 
(4) The equation of the straight line which passes through the point (— 2 » 5) and is parallel 
to X-axis is «+--+ 
(a) x=-2 (b) x=5 ()y=-2 (9у=5 
[5 11п the opposite figure : 
АЄАВ ,ВЄАВ,т(4 С) =90° 2 8 
s then X + y = eee B ri 
(a) 90° (b) 180* (c) 270° (d) 360° 
[65 AB, DC are parallel » their slopes are m, » m, » then -+--+ 
(a) m, 2-m, (b m, -m, «0 ()mm,--1 (dmm, =1 


[а] ABC isa right-angled triangle at C ,AC=6cm. › BC=8cm. 
Find : cos A cos B – sin A sin B 
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[b] Find the equation of the straight line which intercepts from the positive parts of the 
two axes two parts of lengths 3 units and 2 units for X and y axes respectively and 
find its slope. 


[а] If the distance of the point (X » 5) from the point (6 » 1) equals 275 length units 
» then find the value of X 


[b] Find the equation of the straight line which passes through the points (2 »— 1) »(1 > 1) 
and if the point (0 » k) € the straight line » find the value of k 


E [a] Find the value of X if : 4 X = cos? 30° tan? 30° tan? 45? (Indicating the steps of the solution) 


[b] If the straight line passing through the two points (a »0) » (0 » 3) is perpendicular to 
the straight line that makes an angle of measure 30° with the positive direction of the 
X-axis find a. 


[а] Prove that : sin 45? cos 45? + sin 30° cos 60° — cos? 30° = 0 (Indicating the steps of 
the solution) 
[b] Find the equation of the straight line perpendicular to AB from its midpoint C where 
A(1 53) and B (3 55) 


ji) 


3| Kafr El-Sheikh Governorate 


Answer the following questions : (Calculators are permitted) 


[1] Choose the correct answer from those given : 
[T In AABC »if m (Z A) = 60° , sin B = cos B » then m (4 C) = 


(a) 30° (b) 75° (c) 90° (d) 105° 

[E] The area of the triangle bounded by the straight lines: X=0 » у=0 »5X+2y=10 
dee square units. 
(а) 10 (b) 8 (c) 7 (d) 5 

[3] If the straight line passing through the two points (їз > 1) > (2 3> y) its slope equals 
tan 60° » then y = ss 
(а) 2 (6) 3 (с) 4 (d) 5 


(4) If the straight line a X + (2—a) у = is parallel to the straight line passing through the 
two points (1 »4) » (3 55) » then a = == 


(a) з (b) - (c) 1 (d) zero 
[5] If the point (l- 3 52) is in the first is » then l can be equal to --------------- 
(a) -3 (b) 2 (с) 7 


[5] The complement of ће angle whose measure is 65° is of measure - 
(a) 35° (b) 25° (c) 115° 
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[a] ABC is a right-angled triangle at B , AC = 13cm. » BC=12cm. 
Prove that : sin? C + sin? A= 1 
[b] If the point A (5 , 2) lies on the circle of centre M (1 ;— 1) » then find : 
[1 | The surface area of the circle in terms of Л 


[2] The equation of the straight line which passes through A and M 


[a] £A(-3 +5) > B(—1 »7) »find the equation of the axis of symmetry of AB 


[b] Without using the calculator › prove that : 
tan? 60? — tan? 45° = sin? 60° + cos? 60° + 2 sin 30° 


[4] [a] Prove that the points A(- 153) » В (5,1) >» C(7 24) > D(1 »6)are the 
vertices of the parallelogram ABCD 
[b] ABCD is an isosceles trapezoid in which AD/ BC ; AD -4 cm. > АВ=5ст. 


tan B cos C 


„ВС = 12cm. ; then calculate : = 
cos С + sin C 


[a] If the straight line L, passes through the two points (3 » 1) » (2 » k) and the straight line 
L, makes with the positive direction of X-axis an angle of measure 45° 


» find the value of k if : 3]; // L, BELLL X 


[b] In the opposite figure : 
The point C is the midpoint of AB 


where C (3 » 4) › O is the origin point of 

the perpendicular coordinates system. 

Find : [1] The coordinates of the two points A and B 
(2] The equation of AB 


14| El-Beheira Governorate 


Answer the following questions : (Calculator is permitted) 


ü Choose the correct answer from the given ones : 
(3] If A (5 » 7) and B (1 »— 1) then the midpoint of AB is ------------- 
(а) (2 »3) (b) G ›3) (c) G »2) (9) G ›4) 
[2] If m (4 B) = 80° , then m (reflex Z B) = : 
(a) 10° (b) 100° (c) 80° (d) 280° 
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[3] The slope of the straight line which is parallel to the straight line passing through the 

two points (2 » 3) »(—2 » 4) equals эз 
-1 

@-1 OF OF @1 

[af tan (X + 10°) ={3 where Xis the measure of an acute angle » then X = -+++ 
(a) 30° (b) 45° (c) 50° (d) 60° 

(5]In a parallelogram > the two diagonals are --------------- 
(a) perpendicular. (b) equal in length. 
(с) equal in length and perpendicular. (d) bisecting each other. 

(6) The triangle whose sides lengths are 2 cm. » (X + 2) cm. and 5 cm. becomes an 
isosceles triangle when X = -+--+ 
(a) zero (b)2 (c)3 (4)5 

[a] In the opposite figure : n 


ABC is a right-angled triangle 

at C »AC = 6 cm. BC = 8 cm. 

Find : [1 | cos A cos B — sin A sin B 
(2)m (4B) с Sem. 


[b] State the kind of the triangle whose vertices are the points A (- 254) » B (35-1) 
„С (4 , 5) with respect to its sides. 


6cm. 


[а] Without using the calculator , prove that : 
tan? 60° — tan? 45° = cos? 30° + cos? 60° + 2 sin 30° 
[b] Find the equation of the straight line whose slope equals 2 and intersects from the 
negative part of the y-axis a part equals 3 units and draw it. 


78 [4] Find the value of X which satisfies : X sin 30° cos? 45° = sin? 60° 
[ 


[b] If the straight line L, passes through the two points (3 » 1) » (2 » К) and the straight 
line L, makes with the positive direction of the X-axis an angle of measure 45° » find 
the value of k » if L, // L, 


Э [a] If the point (3 » 1) is the midpoint of AB where A (1 » y) and B (X » 3) 
[a] 
» find the point (X » y) 


[b] Find the equation of the straight line passing through the point (3 »— 5) and 
perpendicular to the straight line: X+ 2 y—7=0 
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IB El-Fayoum Governorate 


Answer the following questions : (Using calculators is allowed) 


Choose the correct answer : 


(1] Iftan3 X =үз where X is the measure of an acute angle » then X = ~- - 
(a) 10 (b) 15 (c) 20 (d) 30 
[2 | If the perimeter of a square is 16 cm. » then its area is --------------- cm? 
(a) 4 (b) 16 (c) 60 (d) 90 
[3] The perpendicular distance between the two straight lines: X-220 , X+3=0 
equals эзе length units. 
(a) 1 (b) 5 (c) 2 (d) 3 
[4] In the opposite figure : 


A 
A ABC is -------------- triangle. Sy 
(a) an isosceles. (b) an equilateral. fy 
A aS 


(c) an obtuse-angled. (d) a right-angled. c B 
(5] The area of the triangle identified by the straight lines : 
3Х-4у=12 » X=0 » y=Oequals ———- square units. 
(a) 6 (b 7 (c) 12 (d) 5 
[6] The measure of the angle of the regular hexagon is -....------... 
(a) 108° (b) 90° (c) 120° (d) 60° 
[a] In the opposite figure : D A 
ABCD is a rectangle in which AB = 15 cm. 
АС = 25 cm. Б 
Find :(1] m (4 ACB) ] 
[2] The surface area of the rectangle ABCD с 


[b] If the distance between the two points (а »7) »(- 2 » 3) equals 5 length units » find the 
values of a 


[a] Without using the calculator › find the value of X (where X is the measure of an 
acute angle) which satisfies : 


2 sin X = sin 30° cos 60° + cos 30° sin 60° 


[b] Prove that the straight line passing through the two points (- 1 »3) »(2 > 4) is parallel 
to the straight line 3 y - X- 1-0 
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[а] ABCD is a quadrilateral > where (5 53) » В(6›-2) » С(1,-1) » р(0 ,4). 
Prove that : ABCD is a rhombus. 


[b]IfA (5 »—6) > В (3 » 7) and C (1 »—3) » find the equation of the straight line 
passing through the point A and the midpoint of BC 


[a] Without using the calculator , prove that : 
cos? 60° + cos? 30° + tan? 45° 
sin 60° tan 60° — sin 30° 


2 


[b] If the straight line L, passes through the two points А (3,1) » B (2 » y) and the 
straight line L, makes an angle whose measure is 45° with the positive direction of 
X-axis » then find the value of y if L, L L, 


16 Beni Suef Governorate 2 


MNT 


Answer the following questions : (Calculator is allowed) 


EJ] Choose the correct answer from those given : 


(1]The product of multiplying the slopes of two perpendicular straight lines equals з 


(2) zero (b)1 (c)-1 w4 

(2) If AB is a diameter in a circle of centre M » where A (2 » 4) and B (- 2 »0) 
„Шеп М = 
(а) 0 ›2) (b) (2 ›0) (c) (0 ›0) (à)Q »2) 

[3] The quadrilateral whose diagonals are equal in length and perpendicular is ће --------------- 
(a) parallelogram. (b) rhombus. (c) rectangle. (d) Square. 

(4) If the lengths of two sides of a triangle are 2 cm. and 5 cm. » then the length of the 
third side € -------------- 
(D »3l сь) 13 7l (P sl @В›5[ 

(5) In the opposite figure : А 
If m (4 BAC) =90° , AD L BC 
s then (AD)? = = E — 
(a) AB x AC (b) DB x DC (c) BD x BC (d) (AB)? + (BD)? 


(ej If tan (X + 15) = 1 » where X is the measure of an acute angle » then X = +- 
(a) 60° (b) 45° (c) 30° (d) 15° 
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[a] Find the area of the rectangle ABCD where A(-1 53) > B (5,1) » C(6;4) 
and D (0 » 6) 


[b] Find the value of X if : X cos 60° = sin 30° + tan 45° 


[a] Prove that the straight line passing through the two points (— 1 » 0) and (3 » 4) 
is parallel to the straight line that makes a positive angle of measure 45° with the 
positive direction of the X-axis. 
[b]In the opposite figure : 
ABC is a right-angled triangle at A 
» AB = 20 cm. and AC = 15 cm. 


Prove that : cos C cos B — sin C sin B = zero 


[a] If C (X » — 3) is the midpoint of AB where A (-35y) > B (9 511) 
» find the value of : X + y 


[b] Without using the calculator ; find the value of the expression : 
sin 45? cos 45? + 3 sin 30? cos 60° — cos? 30° 


[a] Find the equation of the straight line passing through the point (2 »— 5) and 
perpendicular to the straight line whose equation is y — 2 X + 7 = zero 
[b] Prove that the points A (2 53) » В (6,2) » C(0»- I) andD(-2,1) 
are the vertices of a trapezoid. 


17 El-Menia Governorate 


Answer the following questions : (Calculator is allowed) 


EJ Choose the correct answer : 
[1 The measure of the exterior angle of the equilateral triangle equals --------------- 


(а) 60° (6)90° (с) 120° (d)180* 
[г L, > L, are two lines parallel and their slopes are =2 > e ə then k = vere | 
(a)- 12 (b)-9 (074 (9-4 
[3 The lengths of two sides of an isosceles triangle equal 2 cm. » 5 cm. 
» then the length of the third side equals -------.------- cm. 
(а)5 (b)2 (c)3 (d)7 
|4 The distance between the point (5 » 12) and the point of origin equals --------------- units. 
(а)5 (b) 13 (©) 12 EVI 
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(5) The area of the square whose perimeter is 16 cm. equals --------------- cm? 
(a)4 (b)8 (c) 16 (d) 256 

[8 ) XYZ is an isosceles triangle right-angled at Z » then tan X2 
(a) T [OLEI (1 @4 


[a] Prove that the triangle whose vertices are А (6 50) » B(25—-4) » C(-4>2) 
is right-angled at B 
[b] XYZ is a right-angled triangle at Z where X Z = 7 cm. Find the value of : tan X x tan Y 


[a] Find X where : 4 X = cos? 30? tan? 30° tan? 45° 


[b] Find the equation of the straight line passing through the point (3 »— 5) and parallel to 
the straight line X+ 2 y-7=0 


[а] ABCD is a parallelogram ,А (2 55) › В (3 ,3) » C(—4 »2) Find the two 
coordinates of the point at which the two diagonals intersect » then find the coordinates 
of the point D, 


[b] Without using the calculator › prove that : sin? 30° = 5 cos? 60° — tan? 45° 


[a] If the straight line L, passes through the two points (3 » 1) » (2 » k) and the straight line 
L, makes with the positive direction of the X-axis an angle whose measure is 45° » then 
find k » if the two straight lines L} » L, are perpendicular. 


[b] Find the equation of the straight line which intersects from the positive parts of X and 
ед р р 
у axes two parts of lengths 2 units » 3 units respectively. 


Assiut Governorate 


Answer the following questions : (Calculator is permitted) 


[1| Choose the correct answer : 


[1)The sum of the measures of the interior angles of a triangle equals -------------- 


(a) 90° (b) 180* (c) 360° (d) 540° 
[2]In the opposite figure : A 
АВ: 
ws 
(a)5 (b) 15 
(c)20 (d) 40 A d 
c B 
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The measure of the interior angle of a regular hexagon equals --- 
(a) 108° (b) 120° (c) 90° (d) 180° 

[4] If 2 sin X= 1 (where X is the measure of an acute angle) » then X = -------------. 
(a) 45° (b) 90° (c) 30° (4) 60° 

[5] The equation of the straight line which passes through the point (2 » — 3) and is parallel 
to X-axis is сезе 
(а) X22 (b) y=-3 (с) Х=-2 (d) y=3 

[E] If the origin point is the midpoint of AB .A (55-2) , then В = -------.-...... 
(а) (5,2) (b) C5 »-2) (©) 7552) (d) (0 50) 


B [a] Prove that the points A(-3 »— 1) » B (6, 5)апіс (3 » 3) are collinear. 


[b] Find the value of X that satisfies : X sin 30° cos? 45° = sin? 60° 


[3] [a] If the triangle whose vertices are Y (4 5 2) » X (3 » 5) and Z (-5 >a) 


is right-angled at Y ; then find the value of a 


[b] Find the equation of the straight line whose slope is 2 and intersects from the positive 
part of the y-axis a part that equals 7 units. 


В [al m the opposite figure : 


ABCD is a rectangle in which AB = 15 cm. 
and AC = 25 cm. 
Find : [7] m (4 ACB) 
[2] The surface area of the rectangle ABCD 


[b] Prove that the straight line which passes through the points (2 »3) » (0 > 0) is parallel 
to the straight line which passes through (— 1 »4) » (1 » 7) 


[а] ABCD is a quadrilateral › where A (5 23) > B(65-2) » C(15- 1) апар (0 54) 


Prove that : ABCD is a rhombus. 


[b] Find the slope and the intercepted part of y-axis by the straight line : 
2X-3y-6=0 
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19) Souhag Governorate 


Answer the following questions : (Calculator is permitted) 


a Choose the correct answer : 
(4) If sin oa = І, xis the measure of an acute angle » then X = -+++ 


(a) 30 Р (b) 60 (c) 10 (d) 90 

[2 Тһе perimeter of the square whose surface area is 100 cm? equals +++: ст. 
(а) 10 (b) 20 (с) 40 (9) 50 

Br = > £ are the slopes of two perpendicular straight lines » then k = -++--++ 
(а) 4 (b) -9 (c) -4 (d) 9 A 

[4 In the opposite figure : M 
The length of AC= ^ cm. "Put 
(a) 2 (b) 6 в =o 
(с) 4 (d) 8 


[5] The equation of the straight line passing through the origin point and its slope = 1 
AS tenons 


(a) y=X (b) y=-X (c) yz2X (d) y 20 
[5] If the numbers 3 »7 > {аге lengths of sides of a triangle » then l can be equal to 
(a) 3 (57 (c)4 (d) 10 


[a] If the midpoint of BCisAQ > 3) and C (- 1 ; 3) : find the point B 
[b] If cos X = sin 30° cos 60° ; find : 
[1] The measure of Z X (where X is an acute angle) 


(2) tan X 


[a] If the straight line whose equation is : a X + 2 y — 7 = 0 is parallel to the straight line 
which makes an angle of measure 45? with the positive direction of X-axis 
» find the value of a 


[b] Without using calculator » prove that : tan? 60° — tan? 45° = 4 sin 30° 


[3] In the opposite figure : D A 
ABCD is a rectangle where AB = 6 cm. , АС = 10 cm. 
Find : 1] m (4 ACB) 
/2| The surface area of the rectangle ABCD 


бст. 
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[b] Find the equation of the straight line passing through the point (1 » 2) and 
perpendicular to the straight line X - 3 y - 7-0 


a [а] Prove that the points A (35-1) » B(-456) » C(2,—2) which belong to 
a perpendicular coordinates plane lie on the circle whose centre is the point M (- 1 » 2) 
» then find the area of the circle. 


[b] Find the slope and the intercepted part of y-axis by the straight line where its equation 
154 Х+5у-10=0 


[20| Qena Governorate EX 
[EE 


Answer the following questions : 


[1] Choose the correct answer from those given: 


[13] sin 30° = --............. 
(а) 1 (b) r (с) cos 60° (4) T 
[2] The number of diagonals of the hexagon equals --------------- 
(a) 5 (b) 6 (c)2 (d) 9 
[2] If O the origin point is the midpoint of AB as A = (- 2 »5) s then B =... | 
(а) (2 »5) (b) (2 »—5) (255) (9) -2,-5) 
[4 If the measure of two angles of a triangle are 70° › 40° , then the number of its | 
axes equals -----------.--. 
(а) 1 (b) 2 (с)з (d) zero 
[8] If L, > L, are two parallel straight lines of slopes m, > m, respectively » then -+++ 
(а) ту -m, =zero (b) ту =-m, ()m xm,z1 (dm, xm, =-1 
[8] If the lengths of two sides of a triangle are 2 cm. › 5 cm. > then the length of the third 
side can be --------------- 
(a) 2 cm. (b) 3 cm. (с) 4 cm. (d) 1 cm. | 


[a] Without using calculator › find the value of : cos 60° sin 30° — sin 60° cos 30° 


[b] Find the equation of the straight line which makes with the positive direction of X-axis 
a positive angle of measure 135° and intercepts from the positive part of y-axis a part 
of length 5 length units. 


[a] Prove that the points А (1 +4) » В(—1›,—2) » C (2 ;—3) are the vertices of 
a right-angled triangle › find its area. 
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Trigonometry and Geometry 
[b] In the opposite figure : 

A ABC is a right-angled triangle at С 

> AB = бст. » m (Z В) = 60° 

Find : The length of AC 


[а] Find the slope of the straight line whose equation is : 


2 Х-6 у = 12 »then find the points of intersection with the coordinates axes. 


[b] Without using calculator › find the value of X (where X is the measure of an acute 
angle) that satisfies : tan X = 4 cos 60° sin 30° 


[a] Prove that the straight line which passes through the two points (1 »3) » (2 » 4) is 
parallel to the straight line whose equation is : y — X = 5 
[b] Prove that the figure ABCD is a rectangle whereA (150) › B (-154) 
C058) » р(9 4) 


Answer the following questions : 


Choose the correct answer : 
[1] The length of the side opposite to the angle of measure 30° in the right-angled triangle 


equals -------------- the length of the hypotenuse. 
(a) quarter. (b) twice. (c) half. (d) third. 
[2 If tan (2 Х— 5) = 1 where X is the measure of an acute angle » then X = --------------- 
(a) 15° (b) 75° (с) 50° (d) 25° 
(3] If the diagonal length of a square is 10 cm. » then its area = -+++ cm? 
(a) 100 (b) 75 (c) 50 (d) 25 
(4) The straight line passing by the two points (0 »0) » (2 »3) is parallel to the straight line 
whose slope is . 
DEI o$ oF 52 
(8) The image of ће point (3 » — 2) by reflection in the X-axis is 
(a) (C253) (Ы) (3 2) (с) (2 »—3) (9) 3 »-2) 
[5] The slope of the straight line X — 5 = 0 is --- - 
(а) 5 (b) i (c) zero (d) undefined. 
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Final Examinations 
[2] [a] Find in degrees the value of X if : tan 2 X=4 sin 30? cos 30? where 0? « X « 90° 


[b] Find the equation of the straight line passing by the point (3 » 5) and is parallel to the 
straight line2 X -3 y - 6-0 


Ө [a] Prove that the straight line passing by the two points (7 »— 3) ›(5 »— 1) is 
perpendicular to the straight line which makes an angle of measure 45° with the 
positive direction of X-axis. 


[b] Without using the calculator » prove that : 2 sin 30° + 4 cos 60° = tan? 60° 


[4] [a] If the distance between the points (a 50) , (0,1) equals 2 length unit » find a 


[b] If AB is a diameter in the circle M where A (4,—1) › B(-2, 7) » find the 
coordinates of the point M and the radius length of the circle. 


[a] Prove that the pointsA(-15-4) › B(150) » С(2 »2) are collinear. 
[b] In the opposite figure : 
m (Z ADC) = m (Z BAC) = 90° 


amm 
»AD 24 cm. ; AC - 5 cm. ; BC = 13cm. Чё” 
Find the value of : 


tan (Z DAC) sin (Z ACB) — sin (4 B) cos (Z CAD) 


22 Aswan Governorate m 


Answer the following questions : (Calculator is allowed) 


[1] Choose the correct answer from those given : 


(^ | The measure of the exterior angle of the equilateral triangle is --------.-.--.. P 
(a) 60 (b) 90 (c) 120 (d) 180 
[2 )4 sin 30° cos 60° = ------.-....... 
(а)1 (b)2 (c)3 (d)4 
(3)The length of the opposite side of the angle with measure 30° in the right-angled 
triangle equals ------.-------- the length of the hypotenuse. 
oi ( 4 [SE @ 3 
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Trigonometry and Geometry 
Га) The equation of the straight line passing through the point (- 2 »—3) 
and parallel to X-axis is = 


(a)y=-2 (b) y=-3 (с)х=-2 (4}х=-3 
[5] A ABC is an isosceles triangle in which AB = 3 cm. > BC=7cm. > 
then AC 2 cm. 
(a)3 (b) 4 (c) 7 (d) 10 
[6] The distance between the two straight lines X-2=0 » X+3=0 equals ++ 
length units. 
(a)1 (b)2 (c)3 (d)5 


[a] Find the equation of the straight line which passes through the two points (1 53) »(—1 »-3) 


[b] Prove that the points A (3 »—1). > B(—4;6) » CQ »-2)lie on the circle whose 
centre is M (~ 1 » 2) » then find the circumference of the circle. 


[a] Without using calculator » find the measure of Z E (Such that E is an acute angle) 
if : 2 sin E = sin 30? cos 60? + cos 30° sin 60° 


[b] If C is the midpoint of AB » then find X » y where A (X »3) ‚ B(6sy) » C(4>6) 


[2] A ABC is right-angled at C in which AC 26cm. › BC=8cm. 


Find : 1 cos A cos B – sin A sin B 2 m(ZB) 
[b] If the straight line L, passes through the two points (3 » 1) » (2 » k) and the straight 
line L, makes with the positive direction of the X-axis an angle of measure 45° 


, find the value of k if the two straight lines are : (4) Parallel. |? Perpendicular. 


[a] Find the equation of the straight line which passes through the point (3 »— 5) and is 
parallel to the straight line X +2 y -7 =0 


[b] Find the value of X if : X sin 30° cos^ 45° = sin? 60° 


23) North Sinai Governorate 


Answer the following questions : 


[1] Choose the correct answer from those given : 


(31Ifazb » a sb аге the measures of two complementary angles 


(a) 30 (b) 45 (c) 60 (d) 90 
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Final Examinations 


(2\If tan 3 X =үз > where X is the measure of an acute angle 5 then X = ---............° 
(a) 10 (b)20 (c)30 (d)60 

(3|The sum of measures of the interior angles of the quadrilateral equals -------------- i 
(a)360 (b)180 (c)90 (d)540 

(4)IfA(1 5-6) > B (9 52) >then the midpoint of AB is зс 
(а) (2 ›5) (Q2 5-5 ()6 5-2) (d)(- 5.2) 


(5 Та the opposite figure : 


D» 


(а)Х+у=2 (b)z= X?4 y? 
(92 х=2 @у= 12 


Хет. 


5 In the opposite figure : 
Lis a straight line passing through the 


two points (2 » 5) , (5 52) 


» then the point -----------.--- EL 
(a)(1 »6) (b)Q 53) 
€0:0 @G>-4) 


п [a] Without using the calculator » prove that : sin 60° = 2 sin 30° cos 30° 


[b] ABCD is a quadrilateral » where A (2 54) » B(-350) › C(-755) » D(-259) 
Prove that : ABCD is a square. 


a Та] Find the equation of the straight line whose slope is 3 and passes through the point (5 5 0) 


[b] In the opposite figure : XYZ is a right-angled triangle at Z 
»XZz7 cm. ; XY 225 cm. 


7 
[1 Find the value of : tan X x tan Y E. ы 


[2]Ргоуе that : sin? X + sin? Y = 1 x 25cm. Y 


[4] [a] Without using the calculator » find the value of X if : 2 sin X = tan? 60° — 2 tan 45° 


where X is the measure of an acute angle. 


[b]Prove that the points A(-1 5-4) » B(150) » C (2 , 2) are collinear. 
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Trigonometry and Geometry 
[a] Prove that the straight line passing through the two points (— 3 5-2) 5(455)is 
parallel to the straight line which makes with the positive direction of the X-axis an 


angle of measure 45° 


[b] If the straight line passing through the two points (- 2 > 3) »(1 »k) is perpendicular to 
the straight line whose slope equals — 3 » then find the value of k 


EB Red Sea Governorate | 


Answer the following questions : 


Choose the correct answer from those given : 


(1) 2 sin 30° = e 
@ 4 ® 5 (1 @2 

[2 | The measure of the exterior angle of the equilateral triangle equals --.------------ 
(a) 30° (b) 60° (c) 90° (d) 120° 

[3] The distance between the point (3 » 4) and the point of origin equals +++- length units. 
(a) 3 (b) 4 (c) 5 (4)7 

(4) If3 cm. » 7 cm. » (are the lengths of the sides of a triangle 
» then L can be equal to тес cm. 
(a) 3 (b) 7 (c) 4 (d) 10 

[5] If AB L CD and the slope of AB= 2 > then the slope dif CD 
@ 2 0-2 СЕ: @-3 

[6] The image of the point (3 »— 2) by reflection in the origin point is + 
(а) (C352) (b) (-3 »—2) (с) G +2) (d) 2 »3) 


[2 | [а] Find the value of : cos 60° sin 30° — sin 60° tan 60? + cos? 30° 


[b] Prove that the straight line which passes through the two points (- 3 »— 2) »(4 » 5) 
is parallel to the straight line which makes an angle of measure 45° with the positive 


direction of the X-axis. 


[a] Find the slope of the straight line 3 X + 4 y — 5 =0 » then find the length of the 


intercepted part from y-axis. 


[b] Find the value of X where : X sin 30° cos? 45? = sin? 60° 
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Final Examinations 
[а] In the opposite figure : 

ABC is a triangle in which AB = AC = 10 cm. Я 
»>BC= 12 ст. p à 
(1]Find : m (Z B) 
[2 |Ргоуе that : sin? В + cos? B = 1 


[b] Prove that the triangle whose vertices are A (154) » B(-15-2) › C(2,-3) 


is right-angled ; then find its area. 


[а] Find the equation of the straight line which passes through the point 
А (4 » 6) and the midpoint of BC where B (357) » C(1.—-3) 
[b] ABCD is a parallelogram where A (3,3) › В(2,-2) s C(5,— 1) 
> М is the intersection point of its diagonals. Find : 


[1|The coordinates of M [2]The coordinates of D 


Answer the following questions : (Calculator is allowed) 


E Choose the correct answer from those given : 
[1 }Тһе area of the square whose perimeter is 16 cm. equals --------------- em? 
(а)4 (58 (c) 16 (d) 256 


(2) The equation of the straight line whose slope is 1 and passes through the origin point 


(a)X=1 (b)y=1 (c)y=X (dyz-X 


[8]If cos 2 х= 1 , then x= 
2 


(a) 15° (b)30* (c)45* (d) 60° 

[4]А right circular cylinder » if its height equals the length of its base radius = r cm. 
» then its volume = -++--++ cm? 
(алг (2л (о2лг Ofar 


[5] The slope of the straight line which is parallel to the X-axis is ---............ 


(a)-1 (b) zero (c)1 (d) undefined. 


has 


Trigonometry and Geometry 


5 In the opposite figure : : 
= 120° 
If m (Z C) = 120 у * 
a then X° Fy = шм. A 
(a) 90* (b) 180° (c) 300° (à) 360* 


[a] Without using calculator » find the value of X if : 4 X = cos? 30° tan? 30° tan? 45° 


[b] AB is a diameter of the circle M + if B (8 +11) > М(5›7) 
, find : 1 The coordinates of A 


[8] The length of the radius of the circle. 


[а] Prove that the points A(-2 +5) › B(353) +» C(-4»2)are not collinear and 
if D (9 »4) » prove that the figure ABCD is a parallelogram. 


[b] Explaining the steps and without using calculator » find : 


sin 60? tan 60? — sin 30° 


[а] Find the equation of the straight line which passes through the point (3 » 4) and is 
perpendicular to the straight line5 X-2 y € 7-0 


[b] ABCD is an isosceles trapezoid » AD // BC > Ар=4ст. » АВ =5 cm. 


where BC = 12 cm. 


5tanBcosC _% 


Prove that : —; = 
sin? C + cos C 


[а] If the straight line L, passes through the two points (3 +1) > (2 к) and the straight line L, 


makes with the positive direction of the X-axis an angle whose measure is 45° 


» then find К if the two straight lines L} » L, are : 


[1 Parallel. [2 | Perpendicular. 


[b] Find the slope and the intercepted part of y-axis by the straight line : 2 X=3 y +6 
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Selected math exams from the 
multidisciplinary exams of the previous year 


4 | Cairo Governorate Administration of Education 
Choose the correct answer : 
(4) If (X »2)=(5 vy) ›ћепХ+у= 
(a) 2 (b) 5 (c)7 (d) 10 
[8] If 5 57 » X and 14 are proportional quantities » then X = -+--+ 
(a) 5 (b) 10 (c) 12 (d) 14 
(з) f OO 24 X) X2-1 then f is called a polynomial function of ---- - degree. 
(a) the first (b) the second (c) the third (d) the fourth 
[4] The range of the set of the values 8 »1 »7 »9 and 6 is --------------- 
(a) 3 (b) 5 (с) 6 (d) 8 
(5) If sin 65? = cos X (where X is an acute angle) » then m (4 X) = --------------- 2 
(a) 25 (b) 30 (c) 45 (d) 60 
(8) If A- (7 ,2) +B = (1.54) » then the midpoint of AB is -++--++ 
(а) (6,2) (b) (453) (c) (8,6) (d) (3,1) 
(7]2 sin 30° — tan 45° = -------------- 
(a) zero (b) 1 (c)2 (d) 3 
[8] The straight line whose equation is у = 2 X + 5 intercepts from y-axis 
a part Of ves length unit 
(а) 1 (6) 2 (c) 3 (d) 5 


B Giza Governorate ge El-Dokki Directorate 


Choose the correct answer : 
[1] The point (3 » — 4) lies in the з quadrant. 


(a) first (b) second (c) third (d) fourth 


[8]If 2 ,3 „бапа X are proportional quantities » then X = =+- 
(а) 3 (b) 9 (c) 11 (d) 18 
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Multidisciplinary Exams 


[3|The range of the set of values 7 53 56 59 and 5 ds 


n (b)4 (c)6 @12 
[a]fye X»y-22atX-8 s then y 23at X = ee 

(a)6 (b)12 (c) 16 (d)24 
(SlIf cos X = + » then 2 m(Z X) - - ЕТЕ ° 

өнә (b) 60 (c) 90 (d) 120 


[5 |The equation of the straight line passing through the point (— 5 »— 3) parallel to X-axis 


deer 


(a)x=-5 (b) X2-3 (c)y=-5 (d) y=-3 
[7 ]If the two straight lines whose slopes are — 4 and 5 are parallel 5 then X = -+--+ 
(a)6 (b)-6 (c) - 12 (d) 12 
(8f A- (5 »7) B = (1 5-1) » then the midpoint of AB is ------------- 
(а) (2 »3) (b) G 3) (c) G »2) (d) G 54) | 


= 


E Alexandria Governorate ih El-Montaza Directorate — A 


Choose the correct answer : 


(4) If the point (5 » b — 7) lies on the X-axis » then b =... 


(a)2 (b) 5 (c)7 (d) 12 
(2) The range of the values 10 5 15 520 524 equals сезе 

(а) 14 (b) 17 (c) 10 (9) 24 
(3]If f (х) = Х? +3 then f (= 1) = 

(a)2 (b)3 (с)4 (d)-4 


Га) The relation which represents a direct variation between the two variables X and y 


(а) Ху=5 (6) Х+у=5 (9-7 (9)5 Х=2у 


(s) If m, and m, are the slopes of two perpendicular straight lines 


> then m, xm, ee 


@-1 (b) 4 oF @1 


(e) 


GJ 


[8] 


Maths 


ҤА(5›,7),В(1,—1) » then the midpoint of AB is teen 

(а) 2 53) (b) (3 +3) (с) (3,2) (d) (3,4) 

Tf tan (Х + 30°) EI » where X is the measure of an acute angle » then X = ee ° 
(а) 30 (b) 45 (c) 50 (d) 60 


The equation of the straight line passing through the origin point and its slope = 3 


(a) у= Х+3 (b) y=3X (c) X=3y (d y=3 X41 


n El-Kalyoubia Governorate йы Administration of Education 


Choose the correct answer : 


E +3) E{2 5} x {6 > X} > then X= сс 
(a) 6 (b) 5 (с) 3 (d) 2 
(2] The fourth proportional of the quantities 2 »3 »6is === 
(a) 9 (b) 3 (с) 12 (4) 18 
[B] If y varies inversely as X and X =3 when y = -2 
» then the constant of variation = Үз 
@ 2 2 (с)2 (d) 6 
(4) ЕУ (x-X) - 48 fora set of 12 values s then © = e 
(а) -2 (b) 2 (с) 4 (d) 6 
[5] 2 sin 30° tan 60° = --------------- 
(а){з ®з © e (E 
[8] The distance between the two points (3 » 0) and (0 »— 4) equals +--+... length unit. 
(а) 4 (Ы) 5 (с) 6 (d) 7 
[ЛГА  » 7) and B (1 »— 1) » then the midpoint of AB is -+--+ 
(a) (2 »3) (Ы) (3 »3) (с) (3,2) (d) (3,4) 
[E] The equation of the straight line which passes through the point (— 2 » 5) and is parallel 
to X-axis is «s+ 
(а) X2-2 (b X=5 (c)y=-2 (d)y=5 
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ЮП ttsharkia Governorate e El-Sharkia Directorate 


Choose the correct answer : 


(UX ={3 4,5}, Y={3 56} s then n (X xY) = ———— 


(a) 3 (b) 5 (с) 6 (4)9 
[2#\Га,2›,Ь›баге proportional quantities ; then a БЕЯ 
(a) 6 ©) 4 СЕ (94 
(8]If Xy- 12 »then y OC ·-------------- 
(a) 12x (b) x-12 () x @t 
[4] If the range of the values 2 » 7 »9 and X is 11 where X>0 5 then X 2 ~- - 
(a) 13 (b) 7 (c)9 (d) 3 
[5] If tan (X + 15?) = 1 where X is the measure of an acute angle » then X = -s n 
(a) 20 (b) 30 (c) 40 (d) 50 
[E] The straight line whose equation is y = 2 X + 4 intercepts from the positive part of 
y-axis a part of length --------------- length unit. 
(a) 10 (b) 8 (с)6 (d) 4 


ч 


[Z] If A (6 » 1) and B (2 ,3) » then the midpoint of AB is 


(a) (4 52) (b) (3 »4) (c) (8,4) (d) (3,2) 


[E] The equation of the straight line whose slope is 3 and passes through the origin point 


@)y=2x (b) y=-x (©у=3х (9 у=3 


El-Gharbia Governorate Administration of Education 


Choose the correct answer : 


х= {2} ,ү= {3}, then X x Y = ii 


(a) 6 () {6} (с) (2,3) (à {2 ,3)} 
(2) If f (X) 22 > then f 3) - f (D = 
(a) f Q) (b) 2 (©) zero (d) 10 
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Maths 


(3)1f X a. y and X 23 when y = 6 » then X 25 when y = 11] 
(a)2 (b)6 (c)8 (d) 10 


=з 
(ary (x -X ) — 48 for a set of the values whose number equals 12 


s then o = 
(а)-4 (с)2 (94 
(5) If 2 sin X = tan 60° (where X is an acute angle) » then m (Z X) = 
(a) 30 (b) 45 (c) 60 (d) 40 
[6] If X » y are the measures of two complementary angles and sin X = + 
„їһеп cos y = 
СЕ; (à © 3 95 
[7] The radius length of the circle of center (7 » 4) and passing through the point (3,1) 
equals с length unit. 
(a) 5 (b) 10 (c) 2.5 (d)25 
[8]If the two straight lines : 3 X-4y -320 ,Ку+4Х-8 =0 аге perpendicular 
s then k = e 
(а) -4 (b)-3 (c)3 (d)4 
Ismailia Governorate El-Tall Directorate 


Choose the correct answer : 


(4) The function f : f (X) = X (X + 8) is polynomial of the +--+- degree. 
(а) 1* (b) 274 (c) 3$ (d) 4** 
(2) The range of the set of values 5 , 14 » 23 and 15 is --------------- 
(a) 12 (b) 14 (с) 18 (d)23 
[B] The third proportional of the two numbers З and 6 is -------------:- 
@ +} (b)9 (с)2 (d) 12 
(4) If X y =7 » then y varies directly with -- 
wt (b) x-7 (с)х (d) x47 
[5] 4 cos 30° tan 60° = 


(a)3 (c)6 (d) 12 
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[E] The midpoint of AB where A (6 5 1) +B (- 2 +3) is the point =- 


Multidisciplinary Exams 


(а) (4 52) (b) (2,2) (c) (4 ,4) (d) (4 58) 
(7) If AB // CD and the slope of AB - E » then the slope of CD = -+--+ 
2 3 B2 -3 
(a) 3 (b) ї (с) a (d) E^ 
[8] The equation of the straight line which passes through the point (3 ›— 2) and is parallel 
to y-axis is --------------- 
(a) x=-2 (b) y=-2 (c) x23 (d) y 23 
[Г] кэт Et-sheikh Governorate Qu East Kafr El-Sheikh Directorate 


AAA 
Choose the correct answer : 


DEG 5) €(3 ,4) x [x 58} s then X= -n 


(а) 3 (b) 5 (с) 6 (98 
[2] The relation which represents a direct variation between X and y is -- 
(à Ху=5 ()у=х+1 (б) &-3- @ =. 
{3 The difference between the greatest and the smallest value is the -++--++ 
(a) arithmetic mean (b) mode (c) median (d) range 
(4)1f4 » X and 9 are in proportion 5 then X = -+--+ 
(a) - 12 (b)-6 (с) +12 (9 +6 
5/|Ifcos2X- i where 2 X is the measure of an acute angle » then X = ·--------...... 
(a) 15° (b) 30° (c) 45° (4) 60° 
[8)1# (0 , 4) is the midpoint of AB 5A (- 1 ›—1) s then B ig «ees 
(а) (1 59) (b) C 1,9) (с) (2 53) (d) (1 ,3) 
(7) The slope of the straight line whose equation is 3 y = 6 X+ 1 іѕ.---........... 
(a) 0 (b) 1 (c)2 (9) з 
[8]If A (5 :4) B (858) sthen AB = -++--++ length unit. 
(a) 5 (6 (c) 8 (d) 12 


131 | 


Maths 


Ell Assiut Governorate (Йй) Administration of Education 


Choose the correct answer : 


ifn (X?) 24 à X x Y) =6 > then n (Y) = = 
(а)2 (b)3 (c)6 (d) 10 
(2) If the all set of values are equal ; then ----- 
(a)o=0 (b)o=-4 ()X-Xx»0 (d)X-X«0 
(8]If y 28 X » then ~- 
(a) yx x? (b)y (c)y e X Oys- 
Та) The third proportional of the two numbers 3 and 6 is === 
(а) 4 (b) 12 (с) 18 (4) 36 
[5] sin (X+ 5)° = i where (X + 5)? is the measure of an acute angle » then X = +--+ ° 
(а) 30 (b) 60 (c)25 (d) 55 


[8] The slope of the straight line which is perpendicular to the straight line passing through 
the two points (- 1 94) 9 (2 95) an 
(a)-3 (53 (oz @t 

(7)1f (0 » 4) is the midpoint of the line segment whose terminals are (- 1 »— 1) »(X sy) 
s then the point (X » y) is =- : 

(а)(—1›9) (b C15-9) (0)c153) (d) 1 »9) 

[E] The intercepted part of the y-axis by the straight line of the equation : 3 y =2 Х+ 5 


(a) 2 (OE ©з (93 


Т] Qena Governorate © Nagaa Hamady Directorate 


Choose the correct answer : 
[1] The range of the values 5 » 11 +6 > 8 and 3 iges 

(a)5 (b) 11 (c)6 (d)8 
(2) The length of y intercept by the straight line: y=-3X+5 

»equals «7 length unit. 

(a)-3 (b) 5 (c) 3 (d)-5 


Multidisciplinary Exams ———— 
[3]If 5 Xy 213 , them y ac ----........... 


(a) 5x x «1 (d) J 
(4) If (3 sk) E{3 52} x {9} „ћепк= 

(a) 3 (b) 2 (c) 27 (d) 9 
[5] The middle proportional between 2 and 8 18 

(а) £4 (b) 4 (с) -4 (d) 16 
18) If 2 sin X = 1 where X is an acute angle » then m (Z X) = -++--++ ы 

(а) 60 (b) 30 (с) 45 (4) 90 
(WIFAGB ‚5)›В(1›,—1) > then the midpoint of AB is eee 

(a) (4 » 4) (b) (4 »2) (c) (2-2) (d) (2,2) 
[8] 4 sin 30° tan 45° = .............. 

@+ ®1 ©2 @3 
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PREP. 
2022 


FIRST TERM 


Maths 


of Algebra апа 
Statistics Exercises 


[лл с=т a cul 


| Answers of unit one 


єр se dns 


7 > a=b?=49 
]а=7,2а=2Ь+1 
^2bz13 
csa 


2:5} x 
Dx 51 (251 09 e 
(he) chal 
SE nbus 
The arrow diagram 


The C; 


sian diagram 


4353) 8 54) 4G 98) (453) (454) 5 
(458) (853) (854) (858) 


By ҮҮ 
dlosoule 


(353 (а; (5. 


The Cartesian diagram 


‘The arrow diagram 


Answers of Unit —— 


xY-40 94) 92 +4) 54) 
DY xX={4 +1) (452) 5453) 


CX «Y= {02 +4) 9250) 5-124) C150) 
yx 


= {4 +4) +495) (45-2) 4054) 
00,5) ,00,-2)} 

[з)х?={(@ ,2),02,-1) «C152 C 15-0) 

(а(х 2)=2х3=6 

(8)n(Y522x2-4 


[S4 [а [S 
С. Gd b 
зс бас 


X2(2:355) Y - (659) 

a 

3)X = (1) SY {1,3,5} 
[£)YxX-(1505G*D5G*0) 


(3) ¥*= (0151) 50153) 501,5) G5 5G 53) 
G55) (655056533) (555) 


X'-()« {з} 2 (053) 


Algebra опа Statistics 
me«nvxvs 


{3 +4} х {3 +4 +5} 


={G +3) 1G 24) + +5) (6 23) > 
(4.4) 64.5) 
(2) -Y) x Ys (1 52) x (395455) 
24 535054) 0555035 
(214) 92 +5)} 
(8)(Y -X) xX = {5} x (1525354) 
246505652) 565362) 


® 

(DX х(ҮП7)= {3 ,4) х {5} ={@ 5) 14 ›5)} 
[#](Х-Ү)х2 = (3) х {6 +5} = {(3 +6) ›(3,›5)} 
A-Y х(Ү-7) = {3} x (4) = (G 5) 


First: 

[AX x ¥= (C1 2) +3) 

[B]Y x Z=((2 +2) 9(2 BD 9345) 

[27] 

Xx Z= ,2) «(1 +5) «(156) 

[3]Y* 242 +2) 4053) 4852)» G53)) 

Second : 

(Xx Y)U(Y xZ) = (0 +2) (1 +3) 42525 Q 55)» 
@ +6) 38:32) G +5) 359) 

Third : X x (YZ) = (1) x (2) = (0.52) 

Fourth : (X x Y) N (X x Z) = {(1 +2)} 

Fifth : Z- Y) x XU Y) e {5 46) x (15253) 

={(5,1) (65525553) +6 9 1) »(6 +2) „(6 ›3)} 


с Bi 
(er сасы сысы 


х 


А Lies оп the first quadrant. 
B Lies on the fourth quadrant 

C Lies on the second quadrant 

D Lies on the second quadrant 

E Lies on the third quadrant 
MLiesony-axis К Lies on X-axis 


(Je [4b (s) a (74 
Boc (а e b [ас 


К) 


y 
АВ =3 length unit » BC = 4 length unit 
4. The area of AABC = 4 x AB x BC 


d 34 6 square unit 


o D 
x. x 
7 
AEXxX BEXxX 
CÉXxX DE€XxX 


Answers of Unit —— 
р] а 

[xxv v X2[252)»Y- (15253) 

"XCY а= 1ога=3 


Х={4,51} s Ү= {45157} 


эХхҮ = {4 94) 9491) (407) (1 24) 
аза 9 7)} 


mb 


R, is a function and its range = {1 +9} 


fe 


Blyxx 


R, is a function and its range = (1 +4 +9} 
R, is not a function. 
R, is not a function. 


1, is a function 


tm (054) $53) 9G +8) 9(4 56) (559) 
and its range = {4 +3 5856 59) =Y 

t, is not a function because 2 ЄХ has two images 
and 3 € X has no image. 


1, isa function »t, = {(a +3) +(b +3) «(c +3) 
a(d +3) «(e +3)} sits range = {3} 


7) is nota function because c € X has no image. 


[£]R, is not a function because b EX has two 
images. 


3]R, is a function because each element of X 


D appears only once as a first projection in an 
ordered pair of the relation. 


= 
|0] 


| and the range = (2 +8 + 10} 


= 
MNT uA RÀ 


Algebra and Statistics 


а 

ER=463 1) 63 28) 052 4 34} 

()R is not a function because — 3 € X has two 
images. 

Ee (x »2)€R 


(0535059589) 

^R is a function from X to Y because each element of 
X has one image in Y 

and the range = (3 56 +9} 


а 
R={(4 52) (653) «(8 4) 
»0055) 


R={( +1) (053) 9095) 
0565050 $023) 
055) 2056 
9451) 94 53)} 

R is not a function because 0 €X +1 EX 4€ X 

each of them has more than one image in Y 


also 7 € X has no image in Y 


[о] 

R={(2 24) 02,5) (2 +6) 5207)» 
(259) 94 94) (455) (406) 5 
(4 +7) 94 +9) 655659 
(5,7) 95 9) 9(7 97) 9(7 +9} 


Represent by yourself. 
a x 
(Re (0525 54) 1 
83654 58) 2 

з 

à 


[ZIR is a function from X to Y because each 
element of X has one image in Y 


эй range (2 54 +6 +8} 
m x 
Св = (0525053 5052] 

Yes +R is a function, 
OvER + 
2 


2aR3 
"A 


m 

[Re (C121 
(07050510 
50,4) 935 9} 

(2) R is a function 
from X toY 
because each 
element of X has. 
опе image in Y 


R= ((1 51) » (2 +8)} Represent by yourself. 
[5] 

к= (0-2,1) 14) 505002,0 
Represent by yourself. 


+R is а function from X to Y because each element 
of X has one image in Y 


Answers of Unit E 


D 

R={(2 +10) (2516) »(2 +24) +(2 +30) 
+(6,10) (5,30) »(8 +16) (8 »24)} 

R is not a function because 2 € X 

has more than one image in Y 

also5€ X +8 € X each of them 

has two images in Y 

Represent by yourself. 


ш 
R= {(2 16) (238) (2,10) ,(3,6) ›(3,15) 
@›в} 


Ble 


(5253) 
R-2(0525Q515G53) 


+. Risa function. 


sits range = (15253) 


R-((0552515Q52) (4,1), 
(52) 94 54) (651) (652 
(656) »(10 » 1) (10 +2) + (10 5 10) 


The arrow diagram number (2) 


[20] 
R= {6 5-6) 50-4) 50-2) ,0 50) 
9-292) $0454) 9-6 6)} x 
2 R is a function 
оп X because each 
element of X has 
a unique image in X 
its range = Х 


m 

Re(q10sQsdosdom 

^ R is not a function 
because 0 € X 


R is not a function because each of 2€ X ›4ЄХ » 
6€ X and 10 € X has more than one image in X 


а х 
R={(-2 +2) ,(-1,1) 00) 
501510502) 


R іза function on X 


has no image in X 
а 
R={(1 51) 0012) (1,3) 016) 
Чэн) +@ 91) 352) э(3›3) 
90356) 9(3 1) 501151) 5011 52) 
»(1 +3) (1,6) &(11 51D) 
R is not a function because 
each of 1 EX +3 EX 11 €x 
has more than one image in X 
also each of 2EX »6 EX 
has no image in X 


[3] v R is a function from X to Y 
2. each element in X has only one image in Y 


+1: the image of — 


»the image of 2 = (2). 


>the image of 5 = (5)? 
alam 
(2) Represent by yourself. 


Algebra and Statistics 
TIR, = {(0 +0) «4 +2) «(16 +49) 

^ R, is a function from X to Y 
'2)R, = ((0 +0)} 


'. К, is not a function because each of 4 ЄХ 


»16 € X has no image in Y 
(0 $0) «(4 52) 


- R, is not a function because 16 ЄХ 


has no image in Y 


5 y #2 огу =~2 (refused because y EM) 


s(a2)€R › 


(5705050) «C150D) 
(1 D C157 05 NR, 
Ø „В із not a function 


R= {(1 513) 9(1 931) $523) 4G +13) 
(3 +31) + (3 +23)} (Represent by yourself) 

(2)2 к 65 false (say why by yourself) 

1 R31 true (say why by yourself) 


3R 13 true (say why by yourself) 
B)M={(2 +23) +(3 +23)} 


{C1 51) s(1 +5) 9257} 


7) L does not represent a relation because : LG X x Y 
2) М represents a relation because : MC X x Y 


Each element in X has to appear only once as 
a first projection in R 


Re (0-1,1) 0,0) «(150) 
R is not a function because -2 EX +2 EX 


did not appear as a first projection in the ordered. 
pairs of R 


= a divides Б 
SXUY- (23355511 51459535] 
+f isa function from X to Y 


2divides 14. 2EX 14 EY 
rv 3divides9 — .3€x,9€v 
sv Sdivides35 2. 5ЄХ,35ЄҮ 
yea (X)=3 X= 0.345) 
sy n(XxY)=12 ^ n(Y)=4 


Y= (1459,35 11) 
R= {C 14) 8:59) (5535) 


its range = (14 +9 +35} 
2 XUY={4 +859 527} 20074 


X= {4 859527} 

г ais a multiple of b + f is a function from X to Y 
0-2 sY-(4 59) 

2 R= ((4 4) (854) (959) (27 +9)} 

» the range of the function = (4 +9} 


г of Unit e 


a=zero 
+. f is of the first degree. 
vf 


2 FOQ=bX45 


2. bx345=11 
6 


2 f£Q)=5X-5 


2 {G)=5*3-S=15-5=10 


^s hQex-10 а 0)=1-10= 


vfQ)e2xQ-5x24222e0 
M (3)e2(3y -5x d +2=zer0 
+ £=5(4) 

а 


7) 22-15370) =2х1-1=1 
+ $Q)-3f (I) =3-3 x1 = zero 


= == 
Hs (V2) +3.8(2)= (2) -3 (12) +3 (2-3) 

=#2-3{2+3{2-9=-7 
E v / (3) =G)'-3 x3 =9-9=zer0 


»8(3)23-3- zero 
270) = в (3) = zero 


"fG)*h(s 10-9 


а 
ELI 
лх2-6х+9-х+3=0 
sX-7x«n20 2. (X-3)(K-4)=0 
=3 or X 


1 


(8)f 24853) +4 +5) (555) (6655) 
> its range = (3 +5} 


70) =5-0=5 
also +f (1) =4 + f (3) =2 
^ The range of f = {5 +4 52) 


а 
 £(1+16) =(1+16) -2(1+16)-5 
=1+2{6+6-2-2{6-5 =тего 
14 (1-16) =(1-¥6)'-2 (1-16) -s 
=1-2{6+6-2+2{6—5 ео 


з f (1416) = (1-V6)= zero 


Algebra and Statistics 


a x 
(1:9 =2х0+3=3 
also t(1)=5 
00)=7,163)=9 
nasl 
*t(5)=13 
(3) The range of t 
= {3959799911 133} 
= The set of odd natural 
numbers except {1} 


сүрүн 


[>] 

Су = (41-2 х4-3=16-8 
570) =0 70) =-3 +7 (0) =-4 
570) =-3 761) =0,7(-2)=5 


(21 рот (1): © f (4) =5 9 f (-2 
2 Х=4 or -2 

m 

vfG)eb baa +b 


Ы +5=0х + 


(4) The domain = {1 +2 +3 +455} 
(2) The range = {3 55 +7 +9 +11} 
[E] The rule of the function f is : f 0) 22 X «1 


vf9-0 22x Ol «bx0«c-0 
scm af ()=2xX"+bxX 
№ +3b 

6 


[Ja (2) Be Be Sb 


X |-2|ze| 2 
10| -2 | ео | 2 


The straight line representing 


x |-2|z| 2 


l el 


‘The straight line representing 


the function intersects the two 


оо | -3 | zero | з 


» 
the function intersects the two coordinate axes at 
the origin point О (0 +0) 


[#]/(х)=-х 


P 
ies at the origin point O (0 +0) 


у 


‘The straight line representing 
the function intersects 

the two coordinate axes at 
the origin point О (0 +0) 


ee 


Answers of Unit EJ 


(4)/(х)=-2х 
[x [-2] 20] 1 | 
2 
[eo] 4 | zero |-2 
| 1] 
‘The straight line representing 
the function intersects Represent by yourself. 
the two coordinate axes at From the graph we find that : 
point O (0 50) ‘The straight line representing the function 
| [8]/(Х)у=х+2 intersects the two coordinate axes at the origin 
X |-2)| zo} 2 point О (0 +0) 
ЛО) || 2 | 4 8970х)=5-1х 
‘The straight line representing 
2 4 
the function intersects the x = | 
X-axis at the point (-2 +0) soo] s | « [3 } 
and the y-axis at the point (0 52) Represent by yourself, 
(8)/(Х)=2-х X From the graph we find that : 
[x [-2 ws] 2 4 The straight line representing the function 
(лоо s Га [onn intersects the X-axis at the point (10 » 0) and the 
е ^ и the point (0 + 5) 
‘The straight line representing 2—5 T аа a КЕЛ 
the function intersects F) 
exi ETUR ® 2 "The straight line intersects the y-axis at (b »2) 
and the y-axis at the point (0 » 2) 
()feos3x-1 a b=0 » 77 (O 52) satisfies the function 
{ ШЫГ. 2 ^46x0-a22 -2 
Væl- zfs - 
Represent by yourself. (a »2 a) satisfies the function 


From the graph we find that : the straight line. 
representing the function intersects the 


X-axis at the point. 1 +0) and the y-axis at 
the point (0 s—1) ` 


Represent by yourself. 

From the graph we find that : 

‘The straight line representing the function 
intersects the X-axis at the point (1.5 +0) and the 


y-axis at (0 +3) 


л2а=3ха-6 ELI 
^3a-2a26 
vatx=0 270) =3х0-6=-6 


+. The straight line intersects the y-axis at (0 »— 6) 


G+ 4@)=9 л2х3+а=9 
A 6+а=9 
ГА у= 2х+3=0 axed 


7. The straight line intersects the X-axis 


«o 


ES 


Algebra and Statistics 


a 

+ The straight line cuts a positive part of the y-axis 
of length 3 units. 

~ The straight line passes through (0 »3) 

2. (0 53) satisfies the relation 

ax0+b 

nf =ax+3 

(1 55) satisfies the relation 


=3 


is a linear function 
and passes through A (2 +3) »O (0 +0) 
The rule of the function в is g (X)=bX+e 


ах1+3 
MEET. 
-3=ax0+b лъ=-3 

00 =ах-3 

72 the point (3 +0) satisfies the relation f (X) =a X-3 
20=3ха-3 За=3 =! 
„Ј00=х-3 -2 


of Q)=1-3 


e 5 @)=9-2=7 »alsor(3) 26 +r (6)=3 
^ The set of images of elements of the set X with 
the function г = (7 +6 +3} 


(2) ris not a linear function because each of the 
domain and the codomain is not the set of real 
numbers. 


ш 
(i) Let A Qc +0) 
+s A (X +0) belongs to the straight line 
representing the function f 
4-2х=0 2-2х=-4 
х= 24=2 ЛАО 50) 
Let B (0 у) 


++ В (0 +y) belongs to the straight line 
representing the function f 


24-2х у=4 
В (0 4) 
(2) The area of A АОВ = 1 х2 х 4 = 4 square unit 
2 


m 

[3] ~ f is a constant function » passes through the 
point A (2 »3) and is represented graphically by 
а straight line parallel to X-axis 
2. The rule of the function f is f (X) =3 


@ 

"AB represents the function f : f (20) =4 
» the point B € y-axis. 

(054) 2. OB =4 length unit 
2 the area of A ABO = 4 square unit 

^ АВхОВ=4 s }АВх4=4 


a $AB=1 2. AB =2 length unit 
A=(2+4) 

the point О (0 » 0) belongs to the straight line 
representing the function g : g (X)=n X+ k 
дб=пх0+к k=O 

a g(@)=nXx 

the point A (2 +4) belongs to the straight line. 
representing the function g : g (X) =n X 
Ana? 


я Tet 


1154797 
‘You can find the algebraic relation easily after 
studying the equation of the straight line (the last 
lesson in geometry) as follows : 

‘Taking the two points (3 » 50) and (6 + 20) 
50-20 


2. The slope = 
^ b=-10t+80 
(]8 hours. 


2-10 


(3)80 pages. 


Answers of Unit —— 
m From the graph : 
[ja © (sb > Be + The vertex of the curve is (0 ›—2) 
Са Di Be Bd Me 


* The equation of the line of symmetry is X=0 


Gs exy=2.x? 


COMOL EEE OEE 
[geo] s] 2 [o [2 tæl- -2| [2| [7 
From the graph Represent by yourself. 

* The vertex of the curve From the graph э we find that : 
is +0) * The vertex of the curve is (0 +2) 
* The equation of the line + The equation of the line of symmetry is X= 0 
pui, cee Seana © The maximum value = 2 
* The minimum value (festos 
=zero x x 
(= ]-2[-1] oJ: О ЕЕ 
Сло) х1 two] s [3s [9 ]-1[9],]»в 
[x [-5[-2 [:x De T [2 [s куриш by yourself; 
(reo o] s [2] v | 2| s [o From the graph s we find that : 
From the graph : * The vertex of the curve is (1 »— 1) 
© The vertex of the а + The equation of the line of symmetry is X= 1 
curve is (0,1) ә» * The minimum value =— 1 
* The equation of E [8]/(х)=х?+2х+1 
the line of symmetry « 
isx=0 \: x |-4|-3|]-2 „|| 
* The minimum value = 1 з ШЕ RESERERERU 
x x Represent by yourself. 
23343133 From the graph » we find that : 
Wy 0ху« 2-2 E + The vertex of the curve is (- 1 +0) 


(= ]-s]-2]-1[o]1]2]Js3 
; zw] 


Draxx- = х2-4х+4 


x [3[o [13 [2 [s [4[5] 
:00| * | s | 1] o | 1 [4] 9] 
Represent by yourself. 
From the graph » we find that : 
+ The vertex of the curve is (2 +0) 


* The equation of the line of symmetry is X = 2 
* The minimum value = zero 


W 


Algebra and Statistics 


2-2x-3 


ЗЕЕ ЕЕЕ ЕЕЕ 
[fea] s |o [-3]-s]-s[ e [5 
Represent by yourself. 


From the graph э we find that : 
* The vertex of the curve is (1 ›—4) 


Represent by yourself. 
From the graph » we find that : 
* The vertex of the curve is (- 1 +4) 
+ The equation of the line of symmetry is Х = — 1 
* The maximum value = 4 
GO s(x) =4x+3-2x7 
x [-2[-1] o [3 
1eo|-u|-s|] s [ s [3 


From the graph: " 
* The vertex of the curve is (1 55) 
* The equation of the axis of symmetry is X= 


«notice that : the domain of f is IR and the given 
interval is for facilitating representation only» 


* The maximum value = 5 


ао) = 

Бұ 1.121: [5] 
512 [11215 [0 

feo 


From the graph : 

* The vertex of the curve is (2 » 1) 

* The equation of the axis of symmetry is X = 2 
«notice that : the domain of f is IR and the given 
interval is for facilitating representation only» 

+ The minimum value= 1 


(af cy = 1-3 x4 x? 
*[-[=[[>[>[] 
feo} s |! Aa pe] 


22 The X-coordinate of the vertex of the curve 


Е л тс ч ce 


Answers of Unit —— 


aed 
* The equation of the axis of symmetry is X= 1 Х=4 


* The minimum value = 


л 2,0) sC=(-2 50) (The second req.) 

@ BC=4 length units 

77 The curve of the function f intersects the X-axis at |" + "T 2 
берш (ту) 2. The area of A ABC = 4 x 4 x 4 = 8 square units 


b=0 (The third req.) 
++ (72 +0) satisfies the relation f (X) =m—x? o 

Sata ы, А@›-7) 2 OA=7 length units 

pass ир VR 52 the area of A ABC =- x BC x AO 

2 5212 $ хВСх7 л ВС 212. 6 length units 


v3fQesloos6 afol 
а+22+с=2 ла+а+с=2 
ла+с=-2 

^42f()«20022[f60)* (1)] =2 [а + OF + с] 
[аже] 22x(-2 2-4 


$ =3 length units 


B (3 +0) Ethe curve of the function f 
x#-7=0 9(-7=0 
[i 


a 
[3] The domain of the function f = 
(2) >- The range of the function f = the set of images 
of the elements of the set T by the function f 
2 The range of the function f = ]- = »4 1] 
[8] The equation of the line of symmetry of the curve 


(A) Let = (X 0) and C 2 (- X 0) 
“+ The curve of the function intersects 
the X-axis at the two points A and C 
4029-x! х?=9 

“Х=З or Х=-3 


A= (310) + С=(-3,0) of the function f is :X=2 
@)Le B= y) [8] The maximum value of f =4 4 
7 the point B = (0 +y) belongs tothe curve of | E sep) 2 4 
the functi 
= "M [в] (2 +4 4) Ethe curve of the function f 
ny=9- 
i Е "me 
be(059) + OB =9 length units. 242-27 +к=41 2к=42 
эг А = (3 +0)and C 340) » 77 (5 +0) € the curve of the function f 
^. AC = 6 length units, za-2 «adeo 
The area of A ABC = 1 x 6x9 men А 
7 square units. i 
ла+к=-1+41=4 
2 2 
D 
* AO = 4 length units ^ A(O 4) a 
+ А@ +4) belongs to the curve ofthe function y | ~ The curve af the кыйы ыраш the X-axis at 
2. A satisfies the equation of the curve бе ено рои Саи 43 
m-Of — mea (The first req) | > 7@)=0›/(@=0 SHOES 
“+ The curve of the function intersects X-axis at the | * ~ the function is symmetric 


Н А ax- 
two points B and C + The quation of the axis of symmetry is х= 571. 


m 


Algebra ond Statistics 


eH. «fc2ero 
-Mfeconefcon-s a f(-D=4 
a 

LeC- (0.0 


+ © the curve of the function f passes through 
the point C. 


0 -k-2x0-ke4 


=4-k 


+: the X-coordinate of the vertex of the curve = 


70В=50А 2.08.5 
4 OB=5m OA=m 


^ B(Sm 50) +A (=m +0) 
“f(Sm)=f(-m) 

= 25m?+20m+k-1=-m*-4m+k-1 
2242-24 т=0 ^24m(m-1)-0 


^ т = 0 (refused) or т= 1 


n B0) 
By substituting in the rule of the function f 


4 02-25420«k-1 2к=6 


Answers of exams on unit one 


[a] = {(1 +2) 5253) 8 4)} 
3R is a function because every element of X has 
only one image in Y 
vits range = (2 53 54) 


)X x (YMZ)={2 15) 855) 
(2)(X-Y¥)xZ={@2 +7) 55) 
х-Ү)х(Ү-7)={(2 3) 

a 

{a} [3] The domain of the function f = {3 »5 +7} 
Тһе range of the function f = (9 » 15 521} 
‘The rule of the function f is: f (X)=3 X 
[b] Represent by yourself, 


Ib] 


The straight line representing the function 
intersects X-axis at the point (1.5 »0) 


and y-axis at the point (0 »3) 


fa] AJR = (C1 $1) »(1 $1) 0 50)) 
+ represent by yourself 
(2 


2) К is not a function because 2 € X has по 
image in X 
[b] Represent by yourself. 
[3] The vertex of the curve is (2 » 1) 
‘The equation of the line of symmetry is X = 2 
[3] The minimum value = 1 


B 
a] [3] The function is of the first degree. 
[2]f (0 +20) 2-4 
[b] (3) The equation of the axis of symmetry is X = 0 
s the maximum value of the function = 4 


(2382.0 Eksi 


а 

Gb Bb Be 

@a Be аб 
ак = (01,7) 04,4) ,(7,1) 07-0 


» represent by yourself. 
[ÆR is not a function because 7 € X has two 
images in Y 
(Ухх 8 (05D 56» DS G5 Ds(1 94) 
(60:21 
(@)x={1 4} 
{(1 1) (0 94) 94 9 1) 94 55) 


Answers 


E [2] Represent by yourself. 
(T The vertex of the curve is (- 1 »—5) 


(2) The equation of the line of symmetry 
isx=-1 


[3] The minimum value = 
[b]m=2 » k=4 
@мыүзх+2у=5 
DIG)G-Y)xZ- (à 4) ›5у} 
Z)n(X xY)«n(Z)-8 
Ө 120736 (2) {5 +7} 
їы/@)-/({)=тео 


(ef ater / (еш емы) дез wall] | 17 


I I S CUN REVO ты P Eee em 
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Answers of unit two 


Answers of Exercise 5 


a 
Ga Be @e 5)с 
a (sla Da mb 
mb Be а o 
foja fab fab юа 
Ba Ba ас 
E 
aü 
T) Let the first proportional be X 
NEFGERTH 

паў aei 
[E] Let the third proportional be X 


(a+b) 
[3] Let the fourth proportional be X 


2Х-5=40х-3) 


4X-$28X-12 л7Х=7 X21 
х-5 „1 5 z 
К; ®3(Х-5)=2(5Х+3) 
n3X-15210x46 -7Х=21 
4X2-3 


23x'-422x!«1 


^ Xx*a25 nX-a5 
2 
XM 5x74 50x=4x?-2 
ixi-3 5 


243x^-s0x-72-0 
(X72) 43 X+ 36) =0 
2х=2 o X 


22х=9у 


2x43 2y45 
"2x-3^2y-5 
л 4Ху+бу-10х-15=4Ху-6у+10Х-15 


M sad 
212у=20х ote Bad 


vx'-axy-ay!e0 — s (Х+у)(х-4у)=0 
лхХ+у=0 2 Х=-у nXiye-l:d 
огХ-4у=0 x Х=4у 2. Х:у 1 


23х2-10ху+ту=0 л. (X-y)GX-7y)=0 
(ебшей)ог3х-7у=0 + 3X=7y 


2 Х=2 тзу=3т 


бт+бт _12т_3 
a 


TEm-2m 


3msb=5m 


3msb=4m 


Thed 


2acsbd 2xmx7ke3mx2k 


l4mk+6mk 
bc-3ad 3mx7k-3xmx2k 


Imk-6mk 


B 
1х-зу 
х+у 
n4X26y 
х= 


msy=2m 


x+b Ob 
22016х=7ах 
a*2b _3b4+2b_5 
2a = 2x3b 


Let the number be X 
43e XsSa X B X 12: X are proportional, 
xr 

Sx ex 

240 IX X! 236 15x x? 
40-36-15X-13X 5 4-2X 
'. The required number = 2 


@ 

Let the number be Х 

7 16-X 21 - X + 14—X › 18 — X are proportional. 
А 16e 

^m-x^d-x 

2 QI-X) (14-29 = (16-29 (1829 

. 294-35 X+ x! = 288-34. X+ x? 

X26 < The required number = 6 


d 
2а sb sc »d are proportional. 


Another solution : 
atb ced 


a sb »c й are proportional. 
a(d-c)ec(b-a) 


s adecb 
sb »c +d are proportional. 


Answers of Unit Ell —— 


a yb sc » d are proportional 


ж (a-b)(c*d)- (ab) (c-d) 


arb cd 

act+ad—be-bd=ac-ad+be-bd 
2bc sadzbe i-i 
+4 are proportional 


а2-20) 


bet sadzbe 
s.a sb sc sdare proportional. 
b:c=5:7:3 zaeSmsbe7msce3m 
a+b=276 = Sm+7m=276 
210202276 т=23 
225x237 115 ,6=7х23=161,с=3х23=69 
vaibiemii4:s 3msb=4mye=5m 
a+b te? _ 9m? + 16m?+25m° 


ate Эт {(4т +5 т) 


72a-3b-4c 
»3be4c 


ide itid 
b:ce d bib:ib 


muliplingby4 г a:b:c=6b:4b:3b 
dividing by b Ь:с:=6:4:3 
Another solution : 
v2a=3b=4e (dividing by 12) 
22а 3ь46 

n 


[T] Let the number be X 
42143X22242X 
2. The required number is 1 


Algebra апа Statistics 


49-3x 
(2) Let the number be x eat 
^M7-9Xz138-6X =. 3X=9 


2. The required number is 3. or -3 


sex 

[E] Let the number be x из} 
^2545x'e3343x! 2х?Ф=в 
„х2=4 
^n Х=2 ог X=—2 (refused) 
* The required number = 2 

[E] Let the number be x ^ к=} 
60-4Х=39+3Х 7X82 


X23 
7. The required number = 3 
(E Let the two numbers be a and b 


a=3m+b=7m 


^9m-1527m-5 


mss 
‘The two numbers are 15 and 35 
(7) Let the two numbers be a and b 


2mrb=3m 


5 6т+21=15т-60 


^ms9 
^ The two numbers are 18 and 27 
[E] Let the two numbers be a and b 
a 
= 
(4 п) -5 (7 т) =39 
16 т? -35 т-39=0 
^ т 3) (16 т + 13) =0 
т=3 ог т 212 (refused) 
‘The two numbers аге 12 and 21 


^asámibz7m 


Let the two dimensions of the rectangle be a and b in 
centimetres 


ла=4тэъ=7в 


a 22т=88 лт=4 
3 |. тһе сно dimensions of the rectangle are 
4х4=16ст. » 7x4=28cm, 


2. The area = 16 x 28 = 448 cm? 
а 

Let the base length = a cm. and the height b ст. 
sif 
-m*s16 
* The base length = 3 x 4 = 12 em. 
The height =2 x 4 =8 cm. 


^asimibe2m 


x3mx2m=48 


“+ The area of the unshaded part from the circle 
=1- Š = d of the area of the circle 
+ the area of the unshaded part from the triangle 
= 1-4 = T of the area of the triangle. 
24 of the area of the circle 
= 4 of the area of the triangle 
2. The area of the circle : the area of the triangle 
$b miipiyty 6-2 


Let the share of the second be X pounds 


E 
[25] 


n, The length of the shadow of the tree 
"The length of the shadow of Islam 


х= 082 245 pounds, 


^ The height of the tree 


= 300х180 


5180 = 450 em,» 4T. 


Let the costs of building the school be X 
+ the costs of building the medical unit = y 


and the costs of building the youth centre = z 


= aan 


Anewers of Unit Ell —— 


6 
$Y 


ү Xty+z= 185 x 108 


ужу Sy=185x10° 32 y=185x 10° 
2 5 10 
n 37 y= 185 x 107 sys5x10 


x51 75x 10° у= É x5 x10" 


xed 


Let the number of boys = X and the number of girls = y 
+. The total number of pupils = X + y 
The number of succeeded boys = X x 79. 0. 79 X 


100 


The number of succeeded gi 
The total number of succeeded pupils = 0.79 X «0.89 y 
2. The ratio of success in 3™ grade preparatory 


079X-039y _ 9.93 
x+y 
+. (0.79) X^ (0,89) у = (0.83) X + (0.83) y 


2. (0.89) y — (0.83) y = (0.83) X~(0.79) X 


+ (0.06) y = (0.04) x 5х 
2. The number of boys : the number of girls = 3 : 2 
а 

Let the circumference of the circle be а ст. 

and the perimeter of the square be b cm. 

stell ETT 

^g me8me152 

2.19 т = 152 amag 

+. The circumference of the circle = 11 x 8 = 88 cm, 
22х22 xress 4 cm. 

^. The area of the circle = = 22 x 14 x 14=616 em: 


s the perimeter of the square = 8 x 8 = 64 cm. 
^. The side length of the square = © -16cm. 
2. "The area of the square = 16 x 16 = 256 cm? 
7. The area of the square : The area of the circle 

6. 3; 

-H 

ð 


Let the second proportional be X 
2. The numbers аге: X~2 » X »8 and X? 


+ х%-2х?%=вх 


мХ%-2х?%-8х=0 х(х?-2Х-®у=0 
2 X(X-4)(X+2)=0 2. X=0 (refused) 

ог X=4 thus » ће numbers are : 2 4 »8 and 16 

=—2 thus » the numbers are :—4 »-2 +8 and 4 


лу=8-х [m 
= 14-у=14-(8-Х)=6+Х(2) 
lau- 


y+z=14 


z+l 


vXsy »z » lare proportional - 


218х-х 
2х=3 
=8-3=5 


2=6+3=9 


Matipying the two terms of the ratio іп the left side by X 
$  зїох=дх+з 
^. The number = 3 
| Answers of Exercise | 6} 
Di Be o (Sb (9e 
We Wa fe Ha fb 
fa a (бес 


3bm+dm 
Sbm-2dm 
=-mGb+d) _ 3b+d 
m(5b-2d) $b-2d 
2c,3bm-2dm 
5bms3ádm 


.mQb-24) 3b-2d 
m(5b+3d) 5Ь+3@ 


RHS. 


за 


(2jLHS.- 


=RHS. 


TE 


Algebra and Statistics 


@ us. 
RHS. 
From (1) and (2) 
е а Ж 
sit? Vm sim ag 
Da T EU v. 
=m а) 
RHS.= o 


bd^ ьа 


From (1) and (2) : 2. The two sides are equal. 


(S)LHS.- а= baxam =m? [m 
а-су а-аа 
киз. (=a) =( b-d 


= 2 


2 _ (dus LU 
Y= Gary) 


mi-5d m 


LHS, 


А : 
RHS -bdrd o-a d 
ъа bd 
From (1) and (2) : ~. The two sides are equal. 

^nazbmscsdmseefm 
a*Sc bmeSdm тз 
CLas- besa ъ+54 — +59) =т@) 
є-3е_4т-3{т _т(4-3 
MIS oat зү ase 0m D 
From (1) and (2) : г. The two sides are equal. 


2a+7e-4e 
Z)LHS.228*7c-4e 
SEN IDIOT. 


==06+70-40) 
Е a ers 40 


ЕРТ 
RES, 511" b-8f = par 


From (1) and (2) : -. The two sides are equal 
ad taa e-ser 

EET NETS 

Qi m' e3p rni st mh 
ИШЕТ; 


2bm+7dm-4fm 
2b+7d-4f 


a) 
Q) 


=m 


(s]LHs.- 


30-58 
TET 
=m (1 
Өй "0 


о) 


bm+dm _m(b+d)_ 


Ки E Т9 7 


СЫРЕ ТЫТА 


a) 


рута 


Q 


From (1) and (2) : 2. The two sides are equal. 
5a -7ce 


SU ш? 74га? 
sv-7ar sp-7af 


„т зь-740 4s 


57-74 


GILHS.= 


a2ate_2bm+dm_mabsd_ 
RESM зьне = 2bed "UU 
From (1) and (2): -- The two sides are equal. 


m where m» 0 


=3msy=4msz=5m 


_ ЖИЛ 


2y- 8m-Sm 
ЗХ-2у+2 9m-8m«5m 


а) 


52 Х+у=бт+4т=10т 0). 


From (1) and (2): 3x +3у2+22=2Х+у 


Answers of Unit —— 


x+y 
> adding the antecedents and consequents of the 
two ratios. 

atb atb 


AXeyeX-4y 5X-3y 

= one of the given ratios. (1) 
subtracting the antecedents and consequents of the 
2™ ratio from the 1" ratio. 
— 
3XTy-XV3y 


3x«5y 
= опе of the given ratios. — (2) 


„atb 
"$x-3y 3xX+Sy 


From (1) and (2) 


а 
„* 


ty yer 


577 
» adding the antecedents and consequents of the 


лу=2х52=3х two ratios. 
А Х+у-21 х+2х-6х -3X „Жер Siagi 
ALHS STI XT. x a 26 
= one of the given ratios. 


2 
» multiplying the two terms of the 1" ratio by 2 
and the 2™ by — 5 and the 3 by 3 and adding the 
‘antecedents and consequents of the three ratios. 


b*3c 
5412 


+: 2a b «3c = one of the given ratios. 


г. 2а. = опе of the given ratios. 


b.c 2a-beSc 
374^- dx 


э multiplying the two terms of the 1* ratio by 2 
and the 2" by — 1 and the 3™ by 5 and adding the 
‘antecedents and consequents of the three ratios. 


= one of the given ratios. 


ETE 
зх 


axa 


+ subtracting the antecedent and consequent of the 

2 ratio from the antecedent and consequent of 

the 1" ratio. 

Xey-y-i X-i —! 

== AFF = one of the given ratios. (2) 
‚.Х+?у+® x-i 

From (1) and (2): ;. 0—55 


Xe2ysz x-z 

BUN 

& adu tX 
X y т 


» adding the antecedents and consequents of the 
у+х+х+у 2004y) 9 
X-r*yez ty) 

= опе of the given ratios. 
+. Each ratio =2 unless X+ y #0 


three ratios. 


A2y+y=2z 


Algebra and Statistics 


x y В 

bre b-csa carb 

» adding the antecedents and consequents of ће 1" 
and 2" ratios. 


. Xey ___х+у 
атв+ежь ета 2a 
= опе of the given ratios. (1) 


» adding the antecedents and consequents of the 
2™ and 3" ratios. 
y+z 


"b-cratc a+b 2b 


о 


» multiplying the two terms of the 1" ratio by 2 
and adding the antecedents and consequents of 
the 1" and the 2™ ratios. 

2х+у 2х+у 
"Fay2b+2b-c dasdb-c 

= one of the given ratios. 

э multiplying the terms of the 1* ratio by 2 and 
the 2% by 2 and adding the antecedents and 
consequents of the three ratios 

2X+2y+z 2х+2у+а 
`За+2Ь+4Б5-2с+7с-а” 3a«6b 
= опе of the given ratios. 
From (1) and (2) 
2Х+у _2X+2y+z 
За+4Ь-с” 3as6b 


а) 


[o] 


us b 
Ix-y^ly-X 
» multiplying the terms of the 1" ratio by 2 and 
adding the antecedents and consequents of the two 
ratios. 


2а+ь 


5 =2atb 
"aX-1ye2y-X 


3x 
= опе of the given ratios. (1) 
multiplying the terms of the 2™ ratio by 2 and adding 
the antecedents and consequents of the two ratios. 


" 352b —— _а+2Ь 
CRX-ye4y-2X^ 3y 


= опе of the given ratios. (2) 


a 
re ray КАЙ 


From (1) and (2) 
„2atb 3x 
a+2b 


Ix+y 3y-X4X+5y 

» multiplying the terms of the 2" ratio by 2 and 
adding the antecedents and consequents of the 1" 
and 2™ ratios. 


+2ь а+2ь 
725+у+бус2х° Ty 
= one of the given ratios. (1) 


» multiplying the terms of the 2™ ratio by 4 and 
adding the antecedents and consequent of the 2% 
and 3" ratios. 
A1— Bt. — Sb te 
7 12у-4Х+4Х+5у 17у 
= one of ће given ratios. (2) 


a*2b 4bsc 


From (1) and (2): = 8228.4 tht 


» multiplying the terms of the 2™ ratio by 2 and 
adding the antecedents and consequents of the 1" 
and 2™ ratios. 
+2b_a+2b w 
24147 16 
Subtracting the antecedents and consequents of the 
3" ratio from the antecedents and consequents of 
the 2 rati 


7 one of the given ratios, 


1 bre з-с. ae 
2.525 = 06 = one of the given ratios. о 
From (1) and (2): г, 2225 
2:25.16. 

16-4 
X+y_y+2_zex 


ta 
» adding the antecedents and consequents of the 
three ratios. 
. Х+у+у+ 
К: г>; 


24X _0(Х+у+ю Xeyez 
a ^ 10 
= опе of the given ratios. (1) 
» multiplying the terms of the 2™ ratio by (— 1) and 
adding the antecedents and consequents of the 
1" and 2™ ratios. 


EF н лл Т. ТОРА ER 


@ 


» adding the antecedents and consequents of the 


three ratios. 
a*bebececea _2(а+Ы+с) а+ь+с 
445+7 — 16 g 


= one of the given ratios. 
» multiplying the terms of the 2°“ ratio by (-1) 
and adding the antecedents and consequents of the 
three ratios. 


b-b-c+eta _ 
4-5+7 673 


= one of the given ratios. 


From (1) and (2): 
*be 


а) 


[е7] 


YA? tx 

8 6 
» adding the antecedents and consequents of the 
three ratios. 


х+у+у+а+а+х 2X42y+22_ 
5 3+8+6 17 


2eyen 
ien 
= опе of the given ratios, (1) 
» multiplying the terms of the 2"! ratio by 2 and adding 

the antecedents and consequents of the three ratios. 

| „ Xty+2y+2z+z+X_2X+3y+3z 
i 341646 25 

= опе of the given ratios.(2) 


2(Х+у+®) _2x43y432 


From (1) and (2): аа 


X+y+2 

SEELE 

[9] 

‘Multiplying the terms of ће 2" ratio by (- 1) and 

adding the antecedents and consequents of the three 

ratios. 
x+y 


2+1+Х 


5-8+7 
эхх 


опе of the given ratios а) 


Answ. 


of Unit Ij —— 


з multiplying the terms of the 3™ ratio by (- 1) and 
adding the antecedents and consequens of the three 
ratios 
„ Xty+y+z-z-X 2y y 
“Жыл $6 * 
one of the given ratios 


Q 


+ multiplying the terms of the 1" ratio by (- 1) and 
adding the antecedents and consequents of the three 
ratios, 


+y+z+z+X 
+847 


given ratios (3) 


From (1) » (2) and (3) : 


xir Х+у-1 
5 п Е 

» adding the antecedents and consequens of the 
1" and 2" ratios. 

22х.х 


= one of ће given ratios. а) 


» subtracting the antecedent and consequent of the. 
3" ratio from the antecedent and consequent of 
the 1" ratio. 

2 $ = one of the given ratios. о 
» subtracting the antecedent and consequent of the 
2 ratio from the antecedent and consequent of 
the 1" ratio. 

Р 

71427 

From (D »Q) (3): 

Pe aes 
ГД 

m 

Multiplying the terms of the 2% ratio by (- 1) and 

adding the antecedents and consequents of the three 

ratios, 


= one of the given ratios. @ 


[0] 


+ multiplying the terms of the 3" ratio by (- 1) and 
adding the antecedents and consequents of the three 


у im 


Algebra and Statistics 


„_а+3ь+3Ь+5с-5с-. 
7 Xe6y*6y*102-102-X 


6b 


b 
ту eot te талаю 
From (1) and (2) : 2. ЫШ 

2y 


о 


Ж 


Га] 
» multiplying the terms of the 1" ratio by (- 1) and 
adding the antecedents and consequents of the three 


ratios, 
-a-3bs3beSceSces _ We 
“Тх-ву+бу+10е+10е+Х” 20: 
= опе of the given ratios. 
From (1) » (2) and (3) 
ИГИ 
X^1y 2: 
латьтсеХ:2у:22 


Multiplying the terms of the 1" ratio by (— 2) апд 
the 3™ ratio by 3 and adding the antecedents and 
consequens of the 1" and 3™ ratios. 


(3) 


эс-2а 


3c-2a 
3y«6X-6X-8y 


-5y 

= опе of the given ratios (1) 
» multiplying the terms of the 2° ratio by 2 and 
adding the antecedents and consequents of the 1" 
and 2™ ratios. 

г a+2b а+зь 
“Зх+їу+10х-4у^ 3х 

= one of the given ratios (2) 


a+2b 


From (1) and (2): 2. 


+13 X(3e-2a)=-Sy (a+2b) 
213х(3с-2а)+5у(а+2)=0 


DE EF DF 
AB “ВС “АС 
Adding the antecedents and the consequents of the 
three ratios. 


, DE+EF+DF 
7 АВ +BC+AC 


2 2 
^ perimeter of SABC = 3 
2. The perimeter of A ABC = 33 ст. 


+ AABC ~ A DEF E ЕК 


= опе of the given ratios. 


а 
CENTS 
хужа“ хуст 
» multiplying the terms of the 1" ratio by X апа 
the 2™ by у and the 3" by z and adding the 
antecedents and consequents of the three ratios. 
7. each ratio 


ужа 


aXebyscz 


2Х=7шзу=3т 


2x-3y 
X«2y 


20m-3Gm) _14т-9т 
7т+2(3т) 7m*óm 


[0] 
Q 


XyezXeXysy -2y zysz 


+by+ez 


хну 


„2X+y_4y+z  42+3х 
ee y z 

adding the antecedents and consequents of 
the three ratios 


| SX+Sy+52_S(xty+a) 
хужа "хужа 

= опе of the given ratios. 

ix 

2. Each ratio = 5 QUERY. 
n2Xeys5x ny=3Xx 
ns — 
sa23X о). 
From (1) and (2) 
nXiyireX:3X:3X21:3:3 
2X+y+z 2X«3X43X 8X 4 
'3x-ys21 3X-3X«6X 6X 3 


+ а+2Ь=5т (1) x3b-. 
‘Adding (1) + (2) and (3) : 

^$bzl0m 

From (1): а+4т=5т 


c-ms2m 


From (3): 
Matb- 


m 


m+2m-3m=zero 


[3] The middle proportional = +3 x27 

fsi=29 

[E The middle proportional = +79 x25 = + {225 = + 15 
[E] The middle proportional = «4-2 x8. 

Айв= +4 


(4) The middle proportional = +. 4 x125 


#{25=+5 
[E] The middle proportional =+ 2a x 8 a b? 
=2{i6a" b? = + 4ab 
Cm? 


=2((-m) 


[8] The middle proportional 


[F] Let the third proportional be c 
6 „12 seu XD, 


5-0 А 
(2) Let the third proportional be с. 
х? „-3х c5Xx-5x 


е сн. D 
[E] Let the third proportional be c 


From (1) and 2) : ~. È 


Another solution : 


cm ya 


т(2т +3) 
aq 
dem o 
From (1) and (2): туа 


uat wom ›а=сп? 


m cm(m-D im 


em-e ^ c(m-1) e 


si 


a*3b _em'+3em_em(m+3) 


"3esb^ Зс+ст ^o сят) =" 


From (1) and (2) 


Another solution : 


beac 


Answers of Unit Ill —— 


Algebra and Statistics 


2 


^bzcm за=сп 


2 e 
zs 


"E: 
E а) 
о 
2 
=e) = 
bzem ›а=ст? 
qwe 
DIETS WI +1) _ 3 (4) 


cu. ^ Sm» 


[2] 


ETT 730-30) a 


rA 
7 
=cm azem? 


2 


Eme n ec п 
ea ee nec 
2 


gum eme 2 
sop жт) y 


c (m +т+ 1) ы 


г 2 
-Sm dal 
ай 7 jq» 

+аь+ Soy 
bebere Doe 


? 2) 


From (1) and (2) 


Blei. becom sascm 
@) 
2 ы 
Seem +m o 


From (1) and (2) 


RHS. 


sbeem заст? 


cm ecmsc 


лаф — 
2 AS. em xc m 
“B+ сет(ст+су "mer 
Q 


Another solution 


MI ITI 


ac 
bebe 


able 
Git E 
csdm »bzdm' ,acdm* 


2b „dm -2am _ 
“pote dm/-2dm 


3be4c 3ám'&4dm атата) o 
3с+44 3dm+4d dGme4) 

э-25 „3Ъ+4е 
From (1) and (2) rer 


Ш ааш 


Са 


Answers of Unit —— 


=dm »bedm',asdm 
BatSe_3dm'+5dm_dmGm'+5)_, 4 
“3b+5d 3dm+5d dBm +5) "ui 
Qüm'-4dm dmm -4) 
dm'-4d d(m -4) e 
за+5с 
From (1) and (2) : Зы+54 b-4d 
| ЖШ 19И ЖР 
Сав фет 
=dm »bzdm! sasdm? 
ab-cd xàdm'-dmxd. d'm'-d'm 
? Я ашха? -йтхё inm 
dmQGm'-5 __3п°-5 a) A 5 
TCümm-mel) m-mel чынынын а) 
т(т- = 
ь-54 __34п°-54 - $ " 
Uer TI dm edm dm(m el) _ m+ 
ved" dm—dm+d зуслан „анайы „шз шу 
4(3т?-5)у __3ш°-5 , ab-cd_ ate 
ш. ERI EST @)| Foma): 2. 60 = 
From (1) and (2): ;, 38-5 = 30-54 
а-Ы+с  b-ced 
[à а те 
Gta ет " 
^csdm »bedm s aedm' ч k 
3 ЭР -a EN аси 
ghath ceded d'm xd+d d (m +1) wa? 
a+b+e dm+dm+dm D 
= dm- (m=) emer From (D and 0): + pha ag, 
dm(m+m+l) mm +m+I) к 
=m 
es ELI 
E VII TE 
dm +d m +d 
бтп? -2т+0) B ET M ду 
dmm- mim m o Pa emen) 
From (1) and (2): ;. 3-0." a-2bs€ a6. dn xm, m? о 
aebec a-b bd amixd 
$ aed 
Шави From (1) and (2): 2. -&* 5*8. 
А А [TIT bd 
scsdm »b=dm'sa=dm' а r 
s : Git = =&=ш 
Фп dm) a хаайа s bsánt vania? 
rx РТ amm- m а) ^esdm +b E a=dm 
.2a43d 2dm'43d 
Mere = @| ^За-44”заш?-44 
= 3 3 
dams) _2п?+з 
From (1) and (2) : VT 3m-4 d 


Algebra and Statistics 


2¢°m’+3d'm® 
30m -44 т 


Presta 
"задь? 


Em Omt 2m.3 

PGMA) 3m-4 

2а+34 
-44 


22.30 
MET 


From (1) and (2) 


E Т em wherem>0 


сайт ›Ь=@йпш? »a=dm 


,Aa*Sb dm'esdm" 
"ese am +sdm 


ү am ата 
a+5b 
bese 


dm (m+5) _ 
‘dm(m+5) 


È 
d 
+а=ап? 
EET араада 
зь7-з47” ssa 
[ew ema 
ЖЕЕ 
Pm 


.üm'edm бтп) _ 
dm4d ^ dim «n 


From (1) and (2) 


dm 


m 


bed 


From (1) and (2) 


s + =m 
where m is a positive real number. 


(23) Let 


=4т? 


-( 


^ezdm ›Ь=йт? , 


dm +d 
amram 


(ie 


dm (m1) 
dmiml) 


From (1) and (2) 
Bs] Let 


aim’ +d 
— ra 
dm(dm +dm) 


m1) 


mr (тї +i) 


(m+ m -m el) mtm? +1 


m (m+ 1) m 


cara 


NE 


о) 


а) 


о) 


q 
о) 


aq 


m are in continued proportion 


(=+үзх12 2236-6 


3]4 (1? SjeGx«sy — 
а)  [S]a [в [7]-10 
Let the number be X 

.d-E. T 

T-x^19-x 

a 8-X9-320-x 
n51-22X«x!-49- 14x x? 


257-49=-14х+22х 
28=8х 
^. The number is | 


л =4х1=4 


6+4+1=21 


о 


From (1) and (2) 


гурехт 


2. X »y »z ше proportional 


X-l-m —: 
lm'-zm) zm'xzm(m-1) 
zm(zm-z) ^ zmxz(m-l) 


b 


ib... 


=dmsb=dm за= п? 


2а+34 _2dm'+3d_d(2m’+3)_2m'+3 (|, 


"За-44 3dm'-4d 437-4) 3m-4 
24438 20m e 3d'm* 


Soap adul adn 
3a -ab 3d m -Adm 
dm amt) _2m'+3 


Sdm Gm- 3m-4 e 


From (1) and (2) : 2. 


2 ve 


aêr 


дас=һ? 


+. bis the middle proportional between a and с 


Answers of Unit Щ 


(am? «dm? = (4 т (т + 0) 


dn me a) 
s(a +b) (cd) e (d m? +d m^) (d m+ d) 
ап (m+i)xd(m+1)=d m (m+? — (2 


From (1) and (2) 
2 (b + c) is the middle proportional between 
(a+b) and (c+ d) 


A (b c) o (a bc +4) 


SREP о 
Yss зак 
From (1) and (2): 2. {= 
^ becmsaccm? 
RE 
2 


nysimoXezm 


-imezm is 
хат (1+m)=15 
ту+®=225 

(т +1)=225 


From (1) and (2) 


2225 т=15 
5&®:ў=2:3 


Algebra and Statisti 


m(ZA) _ m(zB) 
Leta (ZB) maT. 


+m(ZB)=m(2C)xe 

"mi A) em C)xe 
7m(ZA)*m(ZB)em(Z С) = 180° 

^m С)хе + т(2 Сухе + т (4 С) = 180" 
60° е? + 60° е + 60° = 180° 


е+е+1=3 
^e ње-2=0 


6+2) (е-10)=0 


2.622 (refused) ore = 


em (4 A) = 60° x 1? = 60° 


vm (2 В) = 60° x 
b 
a = 
ф=?=ї=#2 


=4dsa=8d 


sax!-2bX«ce0 
вах -вах+24=0 


dividing by 2d s4X-4x*120 
^Qx-1fs0 ^42X-120 
axed = The SS= {1} 
а 
* The number 5 is the middle proportional 
between X and у 
oxy =25 в) 
Let the middle proportional between 
1 1 
(x+4) and (y +$) bez 


2 


х+1)(у+)=ху+1+1+ 4. 

y x ху 
=#ху+уу+2 

and from (1) 


^ii (2104-252 


| a] 


-254dpe2-2704 


+ y= {р Х (The relation between x » y) 
[2] As X » 60 i y= $ х60=20 


3x2=m  .me6 
Xy = 6 (The relation between X » y) 


[£)Asxe15 nyag 


o = ЕЕЕ 


Answers of Unit El 


„242b be3c 
73 


5 3a6b 


ъ+18с 


ла=бе лас 


^21Xz-zy-7Xy-zy 


тука? 


Asma meg 


2. y =8 X? (The relation between X and y) 


Axel  ay=s(4)=1 


B 

yæ(Xx+1) ^yem(xel) 
чу=2,Х=3 =т(3+1) 
ame зу={} +1) 


2. 5X-3y=3X+Sy 


ayax 


221Х=2=7Ху 23 


> х?у?-6ху+9=0 г. (ху-3)2=0 


=y лужа 


л2а-3Ь=0 2а 


лаж 


ху -14х?у+49=0 
=0 л х?у-7=0 


тахту) x 2y) 
24X47 y=m(X+2y) 
n4Xe7ysmXe2my 
7y-2myemx-4x 
^y (7-2:m)=X(m—4) 


т(х-у) 


(т \ә ota Y / (әш лы) да, укай 33 


Algebra and Statistics 


‘The first table represents an inverse variation 
because : 3 x 20=60 +5 x 12=60 +4 x 15=60 


16% 10=60 ieXy-m 
The second table represents a direct variation 
cause: 2218.54 72. Y. 
nad AL IP EE tagan 
‘The third table represents a direct variation 
2.18.21.45 iiia 
because: $ = 18 = 22 = 43 ied 


‘The fourth table does not represent a direct variation 
пог an inverse variation because : 


xlor $2 29 

3x6#-18x lor $e = 

leXysm 7 The variation is not inverse 
orem +. The variation is not direct 


(2) The variation is inverse. 


(sys лух=т ^mel2 
(B)Asx=3 лЗу=12 лу=4 
(@)Asy=22 + (24)x=12 
-lya нү ү 
Bre лх=зх{р=5 


[T Direct variation 
lv yax 
$-u 


^s mel2 


2т=2 


wu 
" 
мл 


PELENE 


270050 = 12cm. 
(15757 жа 


10х10 _ 950 km. 


„= 


Answers of Unit —— 


8 
Let the weight of the body = w » and the distance 
from the centre of the earth = d 


Mla 
^a 
глу, =413 wkg. 


vXxy »z«l лх=ту » z-kl 


noy @+ у= (шу + у) lb 


=у!(ш+1)(К+1) а) 
»x-» &-D- my-y «l-b 
zylim-1)(-1) о) 
Dividing (1) by (2) 
(х+у@+б) ylimsDüeD. (meDüeD 
хуа 0 ylm-n&-D- (m-D&-) 
= constant 


2 x+y) a+b aix-ye-b 


sat bye 


as (@—ab+b?) о 


» multiplying (1) by (2): 


(a+b) Ga! -ab b^ 


za eb 


{т = constant 


E- 


Algebra and Statistics 


Answers of exams on ш 


KO мосы 04 


Ba 
[S)b [Ble 
28 
a] 28 
[b] Prove by yourself. 
la3x'y-36 — (g)x-s2 


ТЫ Prove by yourself. 


[аз 


a] Prove by yourself. 
ыз 


two 


ma ар aja 
alc le (Ble 
[a] Prove by yourself. 
„4 
16 @)x=+4 
[a] Prove by yourself. 
[b] Prove by yourself. 
[DE 
[b] Prove by yourself. 
Ta] (1) Prove by yourself. [2)xz4 


[b] Prove by yourself. 


Answers of Unit El —— 


Answers of unit three 


п 
Me 
(ab 
а 


‘The primary sources : | and 2 
The secondary sources. 4and 5 


сь 


‘The total number of students 
=4 000 + 3 000 + 2 000 + 1 000 = 10 000 students 
The number of the individuals of the first layer in 
ооо 
= x 500- X 
the sample = тр туу, X 500 = 200 students 
The number of the individuals of the second layer in 
3.000 
the sample = ууу X 500 = 150 students 


The number of the individuals of the third layer in 


‘The number of the individuals of the fourth layer in 


‘Side ~The method] Мазы 
of comparison Population pee 
Tis definition This setup | Itis setup collecting 
collecting | aa about te 
data related | phonomenon 
tothe under study from 
mon | зоте individuals. 
from all the | of the statistical 
individuals of [society notali the 
statistical | ing 
individuals this 
аы selecting a —_ 
representing all 
statistical society. 
Advantages ‘Accuracy Ся) Wis faster and 
эней less cost 
ion 
(fal statistical (It is the unique. 
Society method for 
collecting 
data from the 
large societies 
Gnfinite) 

[E] tis the unique 
method for 
collecting 
daua from 
some limited 
Societies 

Disadvantages 

represen 

statistical society 

very well. 


X0. x 500 = 50 students 


‘The total number of cars = 300 + 500 +200 
= 1000 cars 
The number of individuals of the sample = 1000 x 5% 
=50 cars 
The number of the first model in the sample 
Чир *50=15сиъ 
“The number of the second model in the sample 


‘The number of the second layer 
= 5000 — 1 500 = 3 500 individuals 
The number of individuals of all the sample 


40,000 x 240 


‘The size of the whole sample = 


The method of mass population : 1 and 5 
The method of samples : 2 +3 and 4 


E Answer by yourself. 


12000 
= 800 individuals 


Number ofthe layer | 1 | 2 | 3 | 4 | Total) 
ueber of invia ft '500|700| 350 | азо | 2000 
[Number of individuals of the 
аса ло 14| 7 |9 | 40 


Algebra and Statistics 


)-2+®+®+ юз 


5 
(хх) 


[E] The mean (X 


-3 


х 


6/818 /8)8] х. 


ise] 10 
(Ја (с b 
(Sc (S рь 
[- mo Sa 
ma Ge 
1643245420427 _99 
3 
x | x-x [(x-x) 
в [16-20--4| 16 
32 [32-20-12 | м4 
3_|[s-20=-15| zs 
20_[20-20=0 o 
27 |27-20=7 | ж 
Total ЕЛ 
The standard deviation (с) =93 


(me mean (x) 255856169 у 


The standard deviation (0) 


| изен ндү сг ts 
х (x-3) 
ГУ | 4 
s 1 
D 
[сю [10-9-1 1 
n [n-9-2 n 
Total. 10 


‘The standard deviation (с) of the set (А) [guis 


G) me mean (X) „1851059052705 


E 
x| xx |(x-x) 
15 |15-3212 144 
212 |-12-3=-15 225 
=9 [-9-3--1 | 1а 
2 |27-3=24 576 


x | xx [(xxy + The mean of the set (B) = 20520 1 10819... 17.95 
т | 2-6-9 | s = = 
5з [53—63=-10] 10 =~ i Xor (x-x) 
61 61-63=-2 4 21 }21-1775=325 10.5625 
70 70-6327 49 20 |20-1775 2225 50625 
$9 | 59-63=-4 16 n [1-17752-675 | 45.5625 
eM эю 19 [19—1775=125 | 15625 
The standard deviation (с) = 25. «71 wa ar 


‘The standard deviation of the set (B) = ү =4 
29430430435. 


* The mean of the set (C) = "1 31 
x| xx eF 
29 | 29-31=-2 4 
зо [30-31=-1 | 1 
30 |зо-—зї=-1 | 1 
з [з5-э1=4 16 
Total 22 


‘The standard deviation of the set (С) {2 =23 
+. The set B has more dispersion 


aa = 
mestre edo x cT 
—— = RE 23 E 
12 16 
= 1 1 
x (x-xy 5 D 
73 81 15 1 
E] 100 16 s 
a 4 5 FI 
n LÀ Е 441 
9 16 1 36 
250 6 
" 250 The standard deviation (с) = (606 28.2 
The standard deviation ( 8 ) = рж 10 
E] me mean (X ) = Э+1&+17+ лэ» 8 
Е [T The mean of the marks of pupils 
84946412410 
x (x-xY ig omm 
s 5 @ x | xx [(-x) 
7 0 8 |8-9=-1 1 
: э [s-s-o [] 
= 1 6 |6-92-3 9 
22 = 12 |12- 9 
5 10 | 10-9=1 1 
"Total 2 
The standard deviation (6 
uj RD The standard deviation (9) of the marks 
(3) The mean (X) "-- E у= 
65 +61 +70 + 64 +170 +76+70 
е E -68 а » 
[3] The mean of the maximum degrees ( X ) 
(x-X| 
25426424424 + 2242642742 
5 Е = 25 degrees 
E] 
D 
16 
4 
a 
4 
130 


The standard deviation (с) 


(The mean (X) 


E =46 


_23+12+17+13+15+16+8+9+371+10 


10 


16 


5 degrees 


Answers of Unit El —— 


Algebra and Statistics 
[E] The mean of the minimum degrees (X ) 
1141241046474 16415411 


| Number of defective units (X)| Number of boxes (k) | x x k 


i = П degrees 
3 

(x-xy 16 

0 17 

1 25 

1 20 

25 19 

16 100 


R 


standard deviation (с) = 


1351252 |e 


= 1.4 goals 


Answers of Unit El —— 


ш B 
‘Age 00 | Number of chidren (b | xxx pun remm ae PREE EA 
= A 3 5- 10 7 70 
* 2 i 15- 20 9 180 
2 З z 235- 30 11 330 
au З -d 35- 40 15 воо 
p j = 45- E] П 400 
а lo A "Total EJ 1580 
The mean ( 
* (x-3) xx 
5 16 z 
: : 10 |7 [10-3167-216 
B 7 2 | 9 |20-316=-116 
2 : 3» [n[1-3162-16 
= = w [15|40-316- 84 
Total 0 50 |8 |50-316=184 
Total |50 
‘The standard deviation (9) = [20 = 1.7 years ташынан 
® 
: Sets EE Frequency (&) | x% k 
1 3 3 Te [ Же y 3 6 
2 5 10 d> 6 Ж 24 
3 6 18 8- 10 7 70 
^ a а 2 M 2 28 
5 2 10 16-20 18 9 162 
‘Total 20 53 Total 25 290 
The mean (X) = $3 =2.65 students 
x |к x |a| xx |[(x-x)|(x-x) xx 
0 1 2 3 62-96 92.16 27648 
1 3 6 4 |6-1162-56. 3136. 12544 
2 5 10 |7 |10-116=-16 256 1792 
3 6 |3-265-035 0.1225 0735 4 |2/14-11б=24 536 11.52 
4 3 |4-2652135 18225 5.4675 18 |9 |18-1.6=64 40.96 368.64 
5 2 |5-2.65=235 5.5225 11045 ‘Total |25 800 
"Total | 20 34.55 
The standard deviation (6 ) = 


‘The standard deviation (о) = 


5 Algebra and Statistics 


| Sets | Centres of ets " ххк 
s- 19 190 
15- 20 E] 1000 
as- 30 E 2550 
ia 3 25 1000 
as- E] is 750 
s- 9 6 360 
The mean (X) E 40.75 pounds Total 200 5850 
x Аа Т RPA] | me mean or(X) = 3850. 2025 pounds 
25 [о[25-4025=-15л5| 2480625 | 2480605 -a 
3s [12[з35-4075=-5л5] 330625 | 39675 x |« x-3 — J(x-xy(x-x)'«»] 
as [s]is-2075-425 | 180625 | маз 1 [19 35 =~ 1925 7040.6875 
55 |6 [55-4075= 14.25 | 2030625 1218.375 20 |50 | 20-2925 =-925 7855625 4278.125 
65 13 65-4075» 2425 | 3480615 | 1761875 30 |85|30-2925-075 0.5625. 478125 
ud ашавы аю [25 10-2252 1075 [115625] 2890625 
so [15|so-252522075 | азо5625| 64584375 
The standard deviation (©) = 134pounds || 60 | 6 |60-2925=3075 |945.5625| 5673.375 
Tat [200] 263875 | 
Centres of sets 00 | Frequency 00 х] The standard deviation (9) = 11.5 pounds 
% 3 : 
П 6 
10 0 
12 12 
7 5 
16 П 
3 
X)- S8 - па калік 
x fw] xx |(х-х)'|(х-х 
6 [3 [в-ил=-зл | 2601 
s |6|s-n1=-31 | эе 
10 [10][10- 11.1 11 121 
2 [12[12-пл=оэ | om 
м |5 |[м-ипл=зэ | ва 
16 [4 [16-14-49 | 200 
‘Total | 40 
The standard deviation (с) = 


EE 


(2) With respect to class (A) 


Answers of Unit —— 


Answers of exam on unit three 


Sets | Centres of sets (X) | Frequency (k) | xk 
o- 5 2 10 Bb 
10- 15 75 га 
20- 25 п 275 
30- 35 15 E 
40-50 45 cd 35 т 
Total 30 1200 3 
The mean (X ) of class (A) = 1200 = 30 marks | 
(х-х)'| (x-xy хк par 
625 12% fe b [а S]c 
225 125 Ge 
25 25 
25 375 
225 1575 
4600 
Sets | Centres of sets (X) | Frequency (k) | ХхК | 
o 3 2 10 
10- 15 3 as 
20- 25 18 450 
w- 35 7 245 
40-50 45 10 450 
Total 40 1200 
‘The mean (X ) of class (В) = 1220 30 marks 
x |к| xx [(x-xy|(x-x)»& 
s [2]5-м=- | в 1250 
15 | э [1з-30=-15] 225 675 
25 [1s |25-30=-5 | 25 450 
as [7 [s5-3025 25 175 
as |10 [а5-30=15 | 225 2250 
‘Total | 40 4800 


‘The standard deviation ( о) of class (B) 


[3] Class A is the most homogeneous in getting marks. 


ze 
вл 
EE 
Ф 
x< 
ET 
om 
oZ 
5о 2 
= Е 
Е о 
ч Ф 
о VW 


Answers of unit four 


Answers of Exercise | 1 
а 
[+] 15,8 18 ‚15 (8) 
75.5 BF (8) 
а 
Се сь (le 
Геја Оа аја fob 
ть 


Let the measures of the two angles be 3 X and 5 X 


^3Xe5X- 180°  8.X= 180" 
схе MB „22 


The measure of the first angle = 3 x 22.5° 
The measure of the second angle = 5 х 22. 
= 112.5" 


Let the measures of the two angles be 3 X and 4 X 
23X44 X= 90° 2 7X= 90" 


xe We 
х= = 


26. 

“ч 

2. The measure of the greater angle 
-4x128 25172343 

=4x 125251928 43 


Let the measures of the interior angles of the triangle 
be3X4X»7X 


n3X44X*7X- 180° 
х= 180° 21526 
х= Ж” =126 


^ 14 х= 180° 


‘The measure of the first angle 
=3x 125 38°38 17 

‘The measure of the second angle 
=4x12F=51°23 43 

The measure of the third angle = 7 x 12 5 


90° 


Answers of Unit El —— 
m(ZA)=90° 

7. BC=25cm. 
г. cos C cos B—sin C sin B= 


+ (BCP = (20)? + (15)? = 625 


25 
25 


х 
se [ 
esi -oy зк 
576 
ZY-24cm. 
(tan X x tan Y 
m (Z B) =90" A 


- (АВ)? = (5 - (4) 
3em, 


^. Let AB =3 length unit 
»АС = 5 length unit 
>“ m(Z B)- 90 


zi 


=16 2. BC-4 length unit 


AB 3 
TET 

12.4 х 
xY-1 га 


Let YZ = 2 length unit 
»XY - 1 length unit 


Trigonometry and Geometry 
a 

2 AB=73 AC 

Let AB = Үз length unit 
+ AC = 2 length unit 2. BC =1 length unit 


ABT A 
АС 


a 


EE ств 


tan (Z АРВ] 


>% AD// ВС > BD is a transversal to them 
+ m (4 ADB) = m (Z DBC) (alternate angles) 
.. tan (Z ADB) = tan (/ DBC) 


3_6 
^6 
2^ BC-8em. 
+ (ACP = (АВ)? + (BC 
2 (АС? =36+64=100 . АС = 10ст. 
cos Am d. a Tt 
[2)sin A + сов A= у + 75 = 4 


2 A ACD is right-angled at D 
^ (Ар) s (17)? (15° 
^ 3tanC +sinB=3x ту + 

m 


[1]In AABC: ++ т(2 ВАС)  90* 


(ВС)? 2364 64-100... BC = 10 cm. 
>” ADLBC 
(АВ? = BD x BC 
2 ВО =3.6ст. 
^ tan (2 BAD) 3 

(£]cos (4 DAC) + cos (4 DAB) 

48,48 7 

"т Ж 
L:] 
From А ABD ; > cos B = BD. 
from AACD: ~ cos C = $2 


3 =AB x BD, Ac CD 
ЗАВ cos B + AC cos C= AB x BD 4 AC CO. 


+ tan (4 DBC) = 3 
0083. „уз 
s DC 2 X3 275 em. 
Draw AF 1 BC 
DELBC 


AD//BC + 
2 AFED is a rectangle » FE = 
2 BF+EC=8 cm. 
3% BF=EC=4cm, 

(A ABF and A DCE are congruent) 
^. from А ABF which is right-angled at F : 
(AF? = (5) - 4 =9 
2 AF=3cm. ^A DE=AF= 
(AFED is a rectangle) 
„Snae tt 

sin? C + сов B. ( n 


n -... 
Draw DF 1 BC 

^ ADU/BC «AB BC 
„DF LBC 


2. From А DFC which is right-angled at F : 


(DCP =32+42=25 2. DC=5cm. 
^ cos (4 DCB) -tan (Z ACB)= $- {h = + 


=BD+CD=8em. 


In ДАВР: «> m (4 А) = 90° 


^. (AD)? = (BD) - (AB)? = 100-36 = 64 
^ Ар = 8 ст. 


© æ] 


2 BC=12cm. 


12x9=54 cm? 


Bisect Z A by the bisector АТУ 
^7 A ABC is an isosceles 


triangle 
AD LBC 


5 
+ B. Z BAD are acute angles 


7. cos B = sin (Z BAD) cos B= 4 


From triangle inequality 
AC+BC>AB г. sinB +cos B> I 
a с 
ssnA 8 =2 А 
Bc. 
ACT S 
Assuming that : M:— 3 
BC = 3 length unit » AC = 5 length unit 
AB = 4 length unit 
sin A cos C + cos A sin C 
"m 
в ^ 
Tin A-2420 з 
Tian A=24 E s 
tan A= Ж - 
BC. 2M 
^ABTUT 


\ Assuming that Bí 
2 AB =7 length unit 


24 length unit 
2. AC = 25 length unit 


^0-unAsinCei- 22 


o 


bis 
te 


m (Z 1) =X (corresponding angles) 
s tan (21) 


Answers of Unit —— 


rm 


X (corresponding angles) 
7 A ABC is right-angled at B 
(acy =? +4? 


c 


length units 


m) 
лап (4 1) 


X (corresponding angles) 
9 


Ru 
5) +> m (Z 1) = X (corresponding angles) A 
>m (4 2) =y (corresponding angles) 


8] «+ m (4 1) = y (corresponding angles) 
\т(42) 


z (corresponding angles) 
tan X+ tan y —tan z 


ап X+ tan (Z. 1) 


tan (22) 


an c= AB 
tan C= в Р 
33.18 1 d 
C724 
" BC =44 m. 

ans if 


n BE=44-24=2m, 
The distance between the man and the hase of the 
lamppost = 2 m. 


+% m(Z BAD) +m (/ DAC) - 90* 


5 "a , BD_AD 
< sin (2 BAD) = соз (2 DAC) <. AB = AC 
35 „4А, дАС= 

E за?ы © AC =8 Кт. 


. DCP = (48) 24096 +. DC=64km. 
Try to solve this problem by using Euclidean theorem. 


= 


Trigonometry and Geometry 


From ДАВС: cos B= 35 sv AB<ED 
эг His the midpoint of BC tan (/ CED) = i 


+ BAD and 2 CAD are two acute angles 
0) | „sin (4 ВАР) = cos ( САР) 2. m (Z CAB) = 90* 


2 i .DB. ae =% 
From (1) and (2): ir sy sin(ZBAD)=PB=3 24-2 
2 Н) =9х13 > 13cm. АВ =15ст. 
m (Z BHD) = 90° » (Ар) = (I - (9)? = 144 
2 (DH? = (ВР)? - (BH)! = 169-117 = 52 Ар =12ст. 
2 DH=2/i3em. гав 2113.2 f DOSER SNP 
3 АВ) BD x BC lidean the 
Another Solution : P a OS sa НЁ ps mE Enel 
Construction Draw : CD Pee a i ы 
f:In ABCD: area of A ABC = 5% 25 x 12 150 cm? 
РН 1 ВС,вн -CH gm 
+ BD=CD= 13cm. ^; A ABC is right-angled at B 
In A ACD: > m(Z А) = 90° 
+. (ACY = (CD) - (AD) = 169 - 25 = 144 
Л АС = 12 ст. — é i 
In AABC: tan B=AC= 42 = 2 sin? C= AB? 
ag cor j (ac? 
— 2 2 ennt 
Sew Ез ББ ^ mo Dc (AB. QC] nj 
C 
In ACBD: + CB=CD et ы 
,CELBD ++ (BC)? + (АВ)? = (AC)? (Pythagoras) 
licen int of SD 2 
2. E is the midpoint of BD sint A sic С (АСР 1 
2 ED=9em. B = (ac? п 
In A EDC which is right-angled atE C з= в! 
(CEP = (15) — (9 = 144 +: AD// BO , EZ// BO ^ AD//EZ 


CE- 12cm. m (4 DAY) = m (4 AZE) (alternate angles) 


< un (Z BAC) = ЖЕ, R=4 s% DC= 12cm. »CE=4 em. 

n Е 2 DE=8em. 

Let DE=(cm. 2 AES (5- ст. Let EY - Xcm. ^ DY 2 (8-239 em. 
эсе m (4 AEB) = m (Z DCE) < tan (Z DAY) = tan (Z AZE) 

~. tan (Z AEB) = tan (Z DCE) md 

e-t asl-Pas 


rm 
202-51+4=0 s (-4(- 020 


а E 


т (Z АВО) =90° 
^m + т(2 2) 90° 
In А АРЕ which is right-angled at D [à 


Answers of Unit ——— 


[8]2 sin 30° cos 60° +2 sin 45° 


2 Х+т (4 1)=90° 

Xem 2) da 
Let the side length of the square be / 

l-3 + tan X= tan (2 2) 
| ^ 2l23l-9 
DE 


A tan X: 


AD 
" :BM LAC Р. 
to intersect it at M 
A 
>M is the midpoint of AC 
4 BM=4AC=4em, 
(properties of the square) 
"АМ = 4. AC e 4 em, 
ЕМ =2ст.,МС =4 cm. 
^. MO 23cm. 


=8 cm. 


[Tsin 45° — cos 45° 


[2] cos 60° + sin 30° 


(3) 


[7] tan? 60° —2 sin 45° cos 45° 
2 

2(43) -2x txt 

(%) dede 

[8] sin? 60° — tan 60° cos 30° + cos 60° sin 30° 


dy 3 
уар 


m 


3) cos! 60° + соз? 30° + 
е ‘sin 60° tan 60° — зіп 30° 


[1] The left side = sin 60° 
The right side = 2 sin 30° cos 30° 
Р Үз үз 
2х1 


г. The two sides are equal. 
(2) The left side = cos 60° = $ 
The right side = 2 cos” 30° — 1 
FM 
-2(9) -122xi- 
7. The two sides are equal. 


The right side — 
= 1 
=1-2х1=1 


2. The two sides are equal. 


‘The left side = cos 60° = $ 
‘The right side = cos? 30° — sin? 30° 
-($-Q)«4- 


The two sides аге equal. 


(6) Seba T / (ol sbi) stato wal] |49 


ы 


1 
4 


[E] The left side = tan 60° 243 


2 tan 30° 
T- tan? 30° 


| 
Trigonometry and Geometry 
‘The right side = 


| ^. The two sides are equal. 
(S) The left side = cos? 60° = (1) = 4 


The right side = 5 sin? 30° — 


The right side = tan? 45° = 1? = 1 
++ The two sides are equal. 


The left side = sin 30° = 4 


3 


z sin Xtan (22°) + cos (229 


= sin 30° tan 


20) + cos (2 x 30°) 


sin 30° tan 45° + cos 60° = $ 


sin Х = tan 30° sin 60° 


z sin 


=? 
2. 4 cos X sin X = 4 сов 30° s 


PES 


wers of Unit E —— 


InAACD: 


<7 m(ZDAC)=90° › m(ZD) 


аав АС 4 
E Bc 3 
In AABC 
ту tan (2 BAC) = 
т(2 BAD) = 90° + 36° 

213 (Second req.) 
_ ЖЕР * 
Draw AD 1 BC to cut itat D ЖЄ 2 
АБ BC .AB- AC M TNR 
^ BD=DC=Sem. 


In ABD: cos B= > 


om B)=44° 24 53 
In A ABD: 7: (AD)? = (АВ)? - (BD? 


(First req) 


2 ^ 


3| ur |а 
и, 
sn |} |H | sia 
in i195 06 
cos [V3] | | | cos os = 
z |2 |12 AD 1 BC +AB=AC 
7 Fal 1 || us esr] 1259 | 2229 | эз ||. BD=DC 
а = In A ADC: cos C = DC 
a — ae 
2. оов 84° 24 = РС. 
2° а.б. 
v tan 32° = 56 


^ m(4A)= 


oom (ZC) 59*2 10 


дот (/ Су=44° 24 53 


Draw AD 1 BC to cut it at D 


06 — 
7. DC = 126 x cos 84° 24 = 1.23 em. 


2 BC-2x123-2246225cm. 


ААВС is a right-angled triangle at В 
^ mG A) em (Z C) =90° 

sm Ау=2 т(/- С) 

22002 Су+т (/ С)=90° 


2 3m (4 C)=90° ^ m(zC)z30* 

- m(Z A) =60° 

` cos? A + tan? C = cos? 60° + tan? 30° 
ESQ: 
ats un 73 


= 


gonomerry 
"2 ABCD is a rectangle 
In A ABC: г. sin(ZACB) = 


=36°53 13 


> (BC) = (AC - (AB 
+ (ВС)? = 625 –225=400 ~. BC-20cm. 
2. The area of the rectangle = 15 x 20 = 300 ст?. 


(Second req.) 
ABCD is a rectangle | " 
s m( B) e 90* m! 
In A ABC P 
cos (4 ACB) = ВС e A! 
sem 25° = BE 
5 BC = 24 cos 25° = 21.8 cm. (The req) 
BC =96+8 = 12cm 
Ар=ВС  лАрР=12ст. (First req) 


ВС = 12cm. »BE=1BC -. BE- 3 cm. 
In A ABI 


=% аав АЕ 8 
2 m (2 AEB) = 90 . + tan B= АЕ 5 
9° 26 38 (Second req.) 


АВ 
——#——=85ст. (Third req.) 
sin 69* 26 38 

Another solution : 

AABE— У (Third req.) 


A third solution : 
«s A ABE is right-angled at E 
+ (AB)? = (AE)? + (BEP 
=87+37=644+9=73 
2 AB=73 285 em. (Third req.) 


2 BF & EC 2 6 cm. ®ВЕ=3ст. 


s m(z В)=53°748 
om A) = 180° — 53' 


26° 
In A ABF 

(АР)? = (АВ)? - (BF? 
+. (AFP = (5)? - (3)? = 16 


2. The area of the trapezium 


B usc : 

+ AD// BC + AB І BE / 

,DELBE / 

+ ABED is a rectangle. Са 
E= 16cm 

+EC=25- 162 9 cm. 

In A DEC т(2 DEC) = 


(First req.) 


ке A 


2 (DEP = (12)? + (9)? = 225 

+ DC= 15cm. (First req.) 

suce 12 

^m С) 53° 48 (Second req.) 

ssin(Z DCB) - tan (2 ACB) = 12 - 2 = $ 
(Third req.) 

x ABC A 

7 m(ZC)=90° N 


Là 


(The req.) 


c 

H 

248 =. BC=473m 

2. The height of the tree = 8 44/3 = 15 m. 
cos Ax tan A= > 


Draw AD 1 BC 

. m (Z ABD) = 180° — 135° = 45° 

+s tan (Z ABD) 

s tan 45° = AD. 
DB 

^L AD = DB = X em. 


~ In A ADB which is right-angled at D 


(AB)? = x? +x? yas daa 
1 X?=36 ^ X-6em. 
tan C= Ар 3 

DC 4 


CENE 


E [a] Prove by yourself. 
I) x=2 
3 
gius 


IDE 


В зе. 


ТЫ The height of the tree 


CEEA 
ы? 


an Be @a 
aa Ba (le 
B xe Е 


(033° 45 , 56° 13 


Ej lal) cos B = 3 
(2)m(2B)=53° 7 48 


Esino —В) = 3 


2) un B 
56 
mus 
E lad 3) Prove by yourself. 
Съ (2 Су e22 3 13 
1 
ы} 


Trigonometry and Geometry 


| Answers of unit five 


| Answers of Exercise | 3 
| а 
CAB ={(4-1ў (6-2) ={9 + 16 = 5 length unit. 
[2] AB ={(5-27 C5 +17 =79+16=5 length unit. 
GAB ={(3  2*« Cs- 7 
={25 +144 = 13 length unit. 
Сав ={(З +277 «(0-5 
={25 +25 = 512 length unit. 
[s] AB ={(15-6 +(0-0Й = 
[8]AB ={(6-Оў +(0 +вў 
={з6 +64 = 10 length unit. 


= 9 length unit. 


a 
AB e 739 + (2-17 e 41-15 length unit 
»BC e 6-19 «(4 -2F 2164 » 20 


z2^[5 length unit. 
^ BC-2AB 


" Гаа +03) -*9 +4 - 13 length unit 
»BC ={—5—17 3-1 - 36 +16 = [52 

= 2A [13 length unit 
ACE + 5Ў «Ge 33 ={в1 +36 eur 


= 34/13 length unit 
^ AC=AB+BC 
^ A эВ and C are collinear, 


а 
2 СА={(3+27 +(4-2 ={25 +4 ={29 length unit 
Св 8-19 +(4 +17 ={[4 + 25 =729 length unit 


СА=СВ M 
++ C lies on the axis of symmetry of AB 


EE 


ae =1G-17 +2-4F 

= 4+ 36 ={40 = 2110 length unit. 
»BC=-3-3 +(16 +27 

= 136 +324 = 7360 = 610 length unit. 
sAC=Y 3-1)? +(16- 4? 

= 16 +144 2160 = 4710 length unit. 
= BC=AB+AC 
2 A +B and C are collinear points. 


[EAB =үс3-77 «(6-0 - 10036 
=2{34 length unit. 
эвС={(22+3Ў7 +(9-6у ={625 +9 
[634 length unit. 
зАС=ү02-77 «(9-0 ={225 81 
= 3^ [34 length unit. 
^ ВС #АВ +АС 
5А >B and C are non-collinear points 
[3]AB e (3 +17 +(—14-471 
=ү16 +324 = 285 length unit. 
BC ={[(-5-3)° «C6 +147 
={64 +64 = 872 length unit. 
+AC=1C5 +17 +(—6-4Ў 216100 


=2{29 length unit 
S AB#BC+AC 


‘A+B and C are non-collinear points. 


б ==? -3#+(4+17={25+25={50 
512 length unit 
sBC-1-4* +C1-5) 21436 
[37 length unit 
SAC e [C27 4) + 4-5) = 73641 
= 737 length unit 
. BC=AC 


A ABC is an isosceles triangle. 


а 
С]ЈАВв= [27 +217 
={4 +9 ={1з1епиһ unit. 


эВС=ү(7-4+(5+2#=ү9 +49 
={58 length шй. 
»AC 210-2 «G-1* 
={25 +16 =41 length unit. 
» 7 (BC) > (AB) + (АС)? 
+ A Вапа C are the vertices of an 
obtuse-angled triangle at A 


(EAB C173 «(0-57 - 1616 2/32 length unit. 
+ВС={(5+1Ў +6517 ={36+36 
=Тт2 length unit. 
зАС e (5-3) « C575) = 744100 
[104 length unit. 
(АС)? = (АВ)? + (BC)? 


+ A 3B and C are the vertices of a right-angled 
triangle at B 


(3) AB={G—4P + Cia) e 1525 = (26 length unit. 
»BC=Y(-2-37 + (441? 
= 25+ 25 = 50 length unit. 
s AC [C2 - 43 + (44) = [36 = 6 length units. 
BC is the longest side » 
+ (ВС)? < (АВУ + (AC)? 


^. A » B and С are ће vertices of an acute-angled 
triangle. 
(а AB = -0) + (0-07 = 36 +0 =6 length units. 
„вс 2 (0-6 + (8-0 ={36 +64=100 
= 10 length units 
A007 + (8-0 = 0 + 64 = 8 length units 
(ВС)? = (АВ)? + (АС)? 
2 А +В and C are the vertices of a right-angled 
triangle at A 


(BAB e'f(2 0 «Q1? = 1:4 2 [5 length unit. 
»BC 23-2) +6217 =ү25+9 
34 length unit. 
AC [0 +3 +142) 2161 
A [17 length unit. 
(вс)? > (АВ)? + (AC)? 


+ A +В and C are the vertices of an obtuse-angled 
triangle at A 


Answers of Unit El 


B ={Є1-5+(7 +5 ={36 +144 
180 length unit 
»BC=Y (15 +17 +(15— 7) - 256+ 64 
=320 length unit 
and CA ={(5-157 (C 5-15) - [100 +400 
[500 length unit 


++ (CA)? = (AB)? + (BC)? 
+. A ABC is right angled at B 
2 The area of A ABC = $ x AB x BC 


= 1 Пао 320 


= 120 square units 


[o] 

c AB= 0-53 «QY3-0* 
+12 = 4 length unit. 

LO +(зү3-2{з)* 


16 =4 length unit, 


"АС da si + (213-0) 

={4 +12 = 4 length unit. 
2. A ABC is an equilateral triangle 

Let M be the midpoint of the base AB. 
2. The height MC = (47 - 2). «16-4 [12 
= 273 length unit. 

4. The are of AABC =} x AB x MC 
1 хах2{з 


=4{3 square unit. 


+ ABCO is a rectangle 
2. AC= BO (properties of the rectangle) 


2 АС= [09-07 «12-07 ={вї +144 


= 15 length units, 


B 
GJ AB =O +17 +(5-1Ў ={1+16 ={[17 length unit. 


s BC e (5-07 + (6-5) ={25+1=\{261епїһ unit. 
CD = (4-5) +(2-6 = 1+ 16 =Y17 length unit. 


== 


Trigonometry and Geometry 


DA= 01-4 «0-2» -425 «1-26 length unit. 
2 AB=CD »BC=DA 
+ ABCD is a parallelogram, 
(2)AB ={(5 +27 « C3- 47 =749 +49 
=98 = 72 length unit. 
э›вС={(т-5 +3) ={з +16 
={2о = 2V5 length unit. 
,›ср=ү(о-7ў+(8-17 ={49 +49 
[98 = 72 length unit. 
»DAz (027 «(8-4 ={34 +16 
[20 = 215 length unit. 
A AB=CD »BC=DA 
ABCD is a parallelogram. 


в ={(0-47+(1-5ў =Y16 + 16 
= 32 = 472 length unit. 
эВС={(4-1Ў +(5-8) 2199 

= 18 = 372 length unit. 
A 37 +0847 21616 
(32 = 412 length unit. 
о + 3) +0147 - 9*9 
NIS = 3472 length unit. 
+ AB=CD »BC=AD 
‘The figure ABCD is a parallelogram 
» AC=YO-1F «0-8 =Y1+49 

= 750 = 52 length unit: 

эвр ={(4 +3Ў7+(5-4ЎЙ ={49 +1 
={50 = 572 length unit. 
+. AC S BD = 51/2 length unit. 
2. The figure ABCD is a rectangle its diagonal 
length = 52 length unit. 


© 


ЗАР 


IO rece 95-3 ghi 
»BC - (0-07 +G-0F =10+9 =3 length uni 
+ср={(@-3Ў +(0-0Ў =79+0=3 length unit 
»DA=G-3) (0-3) - 0:9 =3 length unit. 


ТАВ =ВС=Ср=рА +. ABCD is arhombus 


| в] 


т АС={(з-ОўЎ + (3-07 ={ө +9 =үїн 
^[2 length unit. 
sBD=(0-3" +(3-0Ў =үө +9 ={їв 
=342 length unit. 
= AC=BD 
+. The figure ABCD is a square » the length of its 
diagonal = 3. 2 length unit › 


its area = 3 x 3 = 9 square unit, 


" ={(6- 5 + 2-3) ={1 +25 - 26 length unit. 
»BC 3-6) «C1 +2} 

={25 +1={26 length unit. 
‚›ср={@-1Ў+(4 +1Ў ={1 +25 - (26 length unit 
»DA (5-0) +034) «^25: 1-^26 length unit. 
^ AB=BC=CD=DA 
‘The figure ABCD is a rhombus 
sv АС=Йа-5ў «C1-3* 

={їб +16 2132 = 42 length unit. 

»BD ={(0-67 +442 

={36 +36 ={72 = 62 length unit. 
7 The area of the rhombus = 4 AC x BD 

= рх х6ү2 


= 24 square units. 


o 
Ав={(з +2ў «G-5) «254 =129 length unit. 
»BC e [74-39 + (2-3) ={49 +1 =150 length unit, 
CAs C2 €) «G-2Y = 74 +9 2413 length unit. 
+ BC is the greatest distance 
BC «AB +СА 
^ A SB 5C are non-collinear points 
ТАР =үс2+9) (5-4) 
={з9 +1=1{501ециһ unit. 
‚ср={ўсә+4ў#+(4-27 
={25 +4 ={29 length unit 
2. AB=CD »BC=AD 
^. ABCD is a parallelogram 


(2) {з а-1-аў +(—5- ТУ = 13 "squaring the two sides" 


AB -'(C3-2 + (0-47 ={25 + 16 = 41 length unit. 
s BC-^[C1 3) «(5-07 = 16+ 25 ={ 41 length unit. 
»CD [C2 77 + (9-5) ={25 +16 = 74 length unit. 
»DA=Y(242) + (4-9) = 16 25 = 41 length unit. 
2 ABCD is a rhombus 
эу AC=Y(-7-29 +(5-4F 

=81+1 =82 length unit. 
BD C2 £39 «(9-07 24181 

[82 length unit. 


7. The figure ABCD is a square. 


^ AC=BD 


B 
*МА={С1-3Ў «Ql - 169 
A25 = 5 length units 
мв = C144? +(2-6F - 9 16 
A25 = 5 length units 
and MC 2 C1- 2) «(2 2) »'[9 +16. 
={25 =5 length units 


^ МА= МВ= МС 
^ A +В and C lie on the circle M which its radius 
length is 5 length units 


+. The circumference of the circle = 2.70 r 
=2х314х5 
31.4 length units 


ш 

= 6F 6-1 = 24s 
AGc- 69 +16=275 "squaring the two sides" 
(X- 6) «16220 

-12X4364 16-2020 
-12Х+32=0 

2 (XA) (X—8) = 

4 or X=8 


a 

С 27 0-3) 
(2*2) «ay -25 
а?+4а-5=0 

5 


“squaring the two sides" 
.а®+4а+4+16=25 
@-1)(а+5)=0 


=1 or 


z (2a—1P + C12)? = 169 

n4 -4a* l4 144—169 

- 49 4a—24 = 0 "dividing by 4 for both sides" 
+ @+2)(a-3)=0 


BC-Y(5-3* +0 -27 =4 +1 =75 length unit. 
AB =5 length unit. 
+ VQ—3P+G—2) =15 "squaring the two sides" 


200-302 + (1? =5 Х?-6х+9+1=5 
-6х+ (0-5) (х- 1) =0 
X=5 or X=1 
а 
АВ =ү6-9) +00) =ү225 
= 15 length units. 
у 
. AC = [097 (y 0) =үвг+ у? 
АВ =АС 
2. 151 + y? "squaring the two sides" 
2. 225 = 81 +y? у2=225 —81 = 144 


=12 
or y 2 — 12 (refused because the point C lies on 
the positive part of y-axis) 


2 € +12) 
+ Co «t (0- 0 «02-0 =V144 
= 12 length units. 


-: The axis of symmetry of CD passes through the 
point A 


4 CASDA 
{6-3 «(m 107 = +3) «(n -7* 
“squaring the two sides" 


2 33e (m- 1? =P «(m-7* 
29+ т2-2т+1= 81 +2 – 14m 49 
-1msl4m-81449-9-1 


^ 12m=120 


Answers of Unit E — — 


Trigonometry and Geometry 


m 

у A Ethe X-axis 
Let: A=(X +0) 
AO=AB 

л х={х?+1вх+81+225 


={х+9ў «(0-187 


X'-x'e18X4306 2.18х=-306 
дх=-17 АВ = 17 length units 
vfooex + Cis (x9) 


»*7 AO =4 length units 
» 7 OB = 6 length units 
эт ACE BC 
scc y + x0? 007 + x76) 
“squaring the two sides" 

XP -8X416+x? 


A40) 
2в0.0 


12х+36 
ы 


‘The point that represents Basem’s house is (1 +9) 
The point that represents Eslam's house is (3 » 10) 
‘The point that represents the school is (10 »2) 
‘The point that represents the railway station is (4 »0) 
[1] The distance between Basem's house and the 
school = (10-1? «(2-97 
= LETI +49 = 
+ ће distance between Eslam's house and the 
school = (10-37 +(2-107 
={зә+64= 
+. Eslam's house is nearer to the school. 
[2] The distance between Basem's house and the 
school 24130 km. 


+ the distance between Basem's house and 
railway station = [0—42 + (9-07 
={з +81 ={90 km. 


»the distance between the school and railway station 


= 0-4 + (2-07 -436 +4 = док. 


22 The square of the distance between Basem's 
house and the school equals the sum of the 
squares of the distance between Basem's house 
and railway » and the distance between the 
school and railway. 

2. Basem's house » the school and railway station. 
make a right-angled triangle at the railway station. 


22 The way (School - railway station) is perpendicular 
10 the way (Basem's house - railway station) 


кг 


[50 length unit. 


reas 


(АВ)? + (ВС)? 

(X—-4 + 16 + (x -39 +9 = 50 

n Х2-8 Х+16+16+Х2-6х+9+9=50 
X? - 14 Х=0 "dividing by 2" 

-7х= a X(X-N=0 
2Х=0 or Atx= 
2 AB ={32 = 472 length unit 
sBC=Y18 = S2 ent ui 


~ The area of AABC = 4 AB x BC 


deze 


= 12 square units. 
+ АВ = 5 length units, 


At 
+ BC = 5 length units. 
+. The area of AABC = } AB x BC= 5x5 


= 12.5 square units. 
та 

а 

(4) The midpoint of АВ = 


(а) The midpoint of 
[E] The midpoint of 
[E] The midpoint of 


1]4,6 


3]852).050) [а4)0›,4)50,6) 


а o ду+2=0 


sym 12) 


A X4+8=10 


лу+п= м 
ЛАО .3) 


МА= [5-27 «(-3* 
EL + 16 = 5 length unit. 


1. The circumference of the circle = 2 tr 


72x3.14 x 5-31 4 length unit. 


= Answers of Unit —— 


Trigonometry and Geometry 


* Dis the midpoint of AB 

+ De(122,321 

эу Eis the midpoint of AC 

в (2,202) а, 

s РЕ ={(3- 27 +05) =V10 length unit 
c= 6-37 «ü-7* 


={40 = 2110 length unit 
From (1) and (2) 


а) 


о) 


=i 
.DE-j BC 


Let: A(X 50) +B (0 sy) 


(QED) 


40 y+0 
„(050,750 


2х=6 
+ OA=6 length unit 
лу=8 


2800,8) 


+ OB =8 length unit 


In AABC 
Dis the midpoint of AB + E is the midpint of AC 
^ DE=4.pc=1 х 275 =75 length unit 


AD is a median in A ABC 
+. Dis the midpoint of BC 


у+4 
2 


s A@+8) 


=6 


+ the midpoint of BD = ( 


^. The midpoint of AC is the same midpoint of BD 


ЗАВ = (6-0) + (0-8) =136 +64 
= 10 length unit 
^. The perimeter of A ОАВ =6 +8 + 10 
24 length unit 


100 


Let D (X, +0) and (0 зур) 
7: Dis the midpoint piu 


ырш ee =) 
» Heo 
G 4 280-4 


Let E (0 у) and C(x, +0) 
* E is the midpoint of AC 


»-2 2662,0) 


^ BC=C2-0F +0+ 47 ={з +16120. 


АС and BD bisect each other. 


“+ The midpoint of АС. tp 


+ the midpoint of BD = ( =5+8 ла). le 3) 


2. The midpoint of AC is the same midpoint of BD. 
‘The two diagonals bisect each other 

^. The points A +B » C and D are the vertices 
of a parallelogram. 


[T] Let E be the point of intersection of the two diagonals 
(231 :252)-a 0 
fJ AC ef 71-37 «72 -2Y - 16 16 ={з2 

= 412 length units 
»BD - C233: 8337 - (36:36 «72 

= 612 length units 
+ The area of the rhombus = 4 x 44/2 x 62 


275 length units. 
60 


= 24 square unit 


ot unit B — — 


Answe 


+ The midpoint of AC : 


~ The point of intersection of the two diagonals is 
р ee w 
43-4 (First req.) 
and let D (X »y) 
> The midpoint of AC = the midpoint of BD 


AB - (2-6? «C4 0) 216 16 
[32 = 42 length unit 
AC472* +(2 +4Ў# = 36 +36 2172 
= 6^2 length unit 
+СА={(6 + 477 «(0-27 =1100 + 4 2104 
=2{[26 length unit 
©: (AB)? + (BCP = (4{2 Y + 612? 
2324722104 = (CAP 
2 A ABC is right-angled at B. 
Let E be the midpoint of АС 
^ Be (654,052) =. 


‚вс 


(First req.) 


7: In the rectangle the two diagonals bisect each other 
2. Bis the midpoint of BD 


200,6) 


АВ ={(3-5 +(-2-3) =ү4 +25 
29 length unit 


27 (АВ) + (ВС)? = 29 + 29 = 58 » (AC) = 98 
+. (AC) > (АВ)? + (ВС? 

+. ААВС is obtuse-angled at B. 

Let E be the midpoint of AC 

(552 .25+)-а5,-05 
22 In the rhombus the two diagonals bisect each other 
2. Eis the midpoint of BD 


(First req) 


Let D Gy) 
205,-09=( 
XH IS 
ay- 
ADOS 


MEC 

»Bb =1G-0F 02-1 9:9 «i = 

2. The area of the rhombus ABCD 
1хтүтхз{ «21 square unit 


m 
AB =1G+3) (4-0) =736 +16 52 
= 2413 length unit 
=14+100=Y104 
= 2926 length unit 
CA (C37 +046) = 116 +36 = 152 
= 213 length unit 


1А 


(Second req.) 


+вс=үй-3ў+(-6- 


+. АВ =АС 

^. AABC is an isosceles triangle and its vertex is A 
(First req.) 

Let D be the midpoint of BC (the base of A ABC) 

341 4-6) 0... 

(5.48) ai 


s AD eta +37 +107 ={25 +1 =126 length unit 
~ The length of the drawn line segment perpendicular 
to BC from A=26 length unit (Second req) 


BC 22-39 «C427 =ү25+4 
{29 length unit. 

+СА={(б +27 € G +47 - 49 +49 
= Гов length unit 


m 
АВ Та +(1-17 =} 4 + 0 = 2 length units. 
эвс={й-зў#+(3-1Ў7 =үа+а 

={в = 22 length units. 


Ш 


Trigonometry and Geometry 
+СА=ЙП-17+@1- о + 4 =2 length units 
АВ=СА 


A ABC is an isosceles triangle and its vertex is A 
First req.) 


Let the point E be the midpoint of BC 
B=(341,143)-@,2) 


S AEST + (2-1 ={1 +1 ={2 length unit 


» 7 A ABC is an isosceles triangle 
and E is the midpoint of BC 


2 AE ВС 

+ The area of AABC = 4 BC x AE 
"lane 
2 square units. (Second req.) 


^ In the parallelagram the two diagonals bisect each 
other 

^. Let M be the point of intersection of the two diagonals 

»M=(454,4=3)-(1,1 

om=(454,453)=(4 +4) 


Let D(X; зур 


2. Dis the midpoint of AE 


Let E QG ур) 
+3 yat 
se me( S2. ) 
хз 
РЕ 7286 
InAABD: 
7 X SY are the midpoints. 
of AB » AD 


EN 
pump HENRI ER аа ы ы О сс ак СШ 


XY/BD:XY=4BD ay 


+ similarly in A СВО: 
lap 


ZL//BD.zL- (2) 


From (1) ›(2): А XY ZL» XY=ZL. 
+. The figure XYLZ is a parallelogram 
2. The midpoint of XL is the same midpoint of ZY 


^s m*ne-3s(-1)2-4 


8 

Let E (x+y) EAD 
such that ABCE 
isa parallelogram 
^. The midpoint of AC = the midpoint of BE 


лу 2802) 


1 AE = BC (properties of ће parallelogram) 
Ар 


+ВС=2АР 
г. Dis the midpoint of AE 


ЛАВ 


Ans 


Bb (aa 
(We сь 
(lb ma 
Sa 08 
[zr feb. 
@a 

187-13 


(1 
(SW[3 ^ (Slundefined 
а 


(716° 4i 57 


[4]1.5309 
173432 (8]-1 


[2)20* 10 6. 
(4]38* 39 33 


(3]45* 41 46 


The two straight lines are parallel 


+; The slope of AC 


^. The straight line BD // X-axis 
+ ACLBD 


2. The two straight lines are parallel. 


Answers. of Unit El — — 


a O= 75° 5750 


а 
mj. E 


E 
m xm 2-1 


A3 +m, = tan 30° 


2. The two straight lines are perpendicular. 


^ The slope of AD 


эйе slope of BC = 


> The slope of AD = the slope of BC 
4 
a as- 
5-х 


1 A XYZ is right-angled at Y 


ХҮ LYZ s the slope of XY 
ү. The slope of YZ 
> the slope of YZ 
--3 


Let the measure of the positive angle be Ө 


vm 1 


2-0 

2. tan (supplementary of Ө) = 1 
2, supplementary of 0 = 45° 

7. Ө = 180° —45° = 135° 


Let the measure of the positive angle be 0 


+; The slope of the given straight line 


4+2 


+; The two straight lines are perpendicular 
2. The slope of the required straight line 
AI 


+: The slope of AB 


5 8-45* 


»the slope of BC = 


Trigonometry and Geometry. 


+2 The slope of AB = the slope of BC 
= АВ/ВС 
В is a common point between the two straight 


lines AB and BC 
А,В ›С are collinear points 


LetX (0,1) » Ү(а›3)ав42(2,5) 
+ + the three points are collinear 

^. The slope of XY = the slope of XZ 
,3-1.5-1 


эе slope of BC = 2—5 = 2 

2 The slope of AB + the slope of BC 
s CE AB 

D 


* The slope of AB = m, = 


эе slope of BE = m, =-2 


6-2 4 


1v m xm, = 


^ AB LB 2. A ABC is right-angled at B. 


7 The slope of AB = 


эе slope of CD = 8—2 


^. The slope of AB = the slope of CD 
+ АВ// СЗ q 


о 


From (1) and (2) 
2. The figure ABDC is a parallelogram 


с е] 


а) 


From (1) and (2) » we deduce that : 
ABCD is a parallelogram 

> the slope of AB x the slope of ВС =— 
ABLBC 
2. The figure ABCD is a rectangle 


>the slope of CD 
- AB/CD a) 
The slope of AD = È 


+ the slope of BC = 2=4 


AD BC о) 
From (1) and (2) + we deduce that 
ABCD is a parallelogram. 


9-3 


+ The slope of AC = 9-3 


+ the slope of BD = 2—4 
2 The slope of AC x the slope of BD 
АС LBD 

7. The figure ABCD is a rhombus. 


+; The slope of AB = 


3+1 


- АВ // С 
+: The slope of AD „2. 


a) 


»the slope of BC = 
- AD BC о) 


From (1) and (2) + we deduce that : 


Answ 


of Unit —— 


~ ABCD 
+ The slope of АВ = the slope of CD 
у+зх Я 
. allu лу+зх=х 
| > © the slope of At =} NES 
| лу+2х=0 a) 
' + the slope of BD ==4=3.-—7 -ABIBC 
| ^ гуы Se BCR TROIS EBD, 2. The slope of AB x the slope of BC =-1 
=4x-7=-1 
+ RCLBD 5 ABCD is a square c 
2 The slope of AB- 2*2 =- 2 - — 


2-977 3 
57 The slope of AB = the slope of CD 


[3] The two diagonals of the rhombus 
3(-X+3)=2(x-4) 


bisect each other 
ed 2 Let M be the intersection point p 
| ___| ofthe diagonals 
3-1 ‚2-2 
aM=(351,2 
- g 
The slope of АВ = 2 e ur 8 
ne oe RA э the slope of MA 
+ the slope of BC =i = 
iene ST т. othe slope of MB = &—0 „ К. 
+ The slope of AB # the slope of BC VINE T E 
++ A +В and C are not collinear sic etd din ккал 
perpendicular 
s Ay Band C are vertices of a triangle — (First req.) Ё: уяна 
== 4 2 МА LMB alx 
7: The slope of CD = (undefined) p 
JD. 1 ч 
>the slope of AD = 3=2.= 1 Ele: Dy) 


+. The slope of АВ # the slope of CD 
+ the slope of ВС = the slope of AD 


«BOW АБ 
ү 2. The figure ABCD is a trapezoid (Second req.) ^ 2062,3) 
| Ара «(27 - 921210 length unit 2во = + 2) + (3-3) 
| вс=ү(т=їй+(о+ 27 ={36 + 36 = 62 length units 
Г =36+4 ={40 =2[10 length unit m 
AD:BC-1:2 (Third req.) | -- The slope of the 
а a straight line L} = 


Let the measure of the positive angle be @ Let B(4 vy) 
ssino= 2 + The slope of the _ 


20236 52 11.63 


E 


tan @= 


RS 


2. The slope of the straight line = 


(eit) а/д Y / (сш мы) tas wall] | 65 


Trigonometty and Geometry —— ———~~~~———— — — 


si ^A B(4s3) 


o> the straight line L, 1. the straight line Ly 
» the slope of the straight line Ly 
^. The slope of the straight line Ly 


лу=3 


2 


[T] The slope = 5 and the intercepted part = 3 units 
from the negative part of y-axis 
(2) 2y=4—x (dividing by 2)» y=—}x+2 
+. The slope =—4 and the intercepted рап =2 units 

from the positive part of y-axis 
[3]: 2x-3y-6=0 
< 3y=2 X- 6 (dividing by 3) 
лу=2х-2 
~ The slope = 2 and the intercepted part 2 units 


from the negative part of y-axis 
гу+Х-1=0  луе=-х+1 

‘The slope =~ 1 and the intercepted part = one unit 
from the positive part of y-axis 


(а) 


Œ » 2 +3у = 6 (multiplying by 2) 
дх+бу=12 
ays-dxe 
+. The slope $ and the intercepted part = 2 units 

from the positive part of y-axis. 


®бу=-х+12 


3. and the intercepted part =3 units 


from the positive part оГ y-axis 
[]у=2х+7 E 
@y=24 x [aj 
[8)у=-2 


ЕЕС 


Тһе оре =!ап45°=1 у= Х+е 
The straight line passes through the point (3 +2) 
2=3+с c= 

The equation is: y= X- 1 

ај ‘The slope of the given straight line = 2. 


+ The slope of the required straight line 


2 
3 


and it intercepts from the negative part of 
y-axis 3 units 


^. The equation of the required straight line is : 

y=$x-3 

‘The slope of the given straight line 

+ The slope of the required straight line = -4 
and it intercepts from the positive part of y-axis 
6 units 

2. The equation of the required straight line is 
у= 4x +6 

+ The slope of the given straight line = 


3 
T 


+ 
~ The slope of the required straight line 


and intercepts from the positive part of y-axis 
S units 


~ The equation of the required straight line is 
у=-фх+5 

The straight line passes through the two points 

420) + +9) 

+ The slope of the straight line 
and the intercepted part = 9 ш 
positive part of y-axis 

‘The equation of the straight line is : 

ix 

(8) The slope «2 2х+е 

the straight line passes through the 

point (2 +- 1) 

x2te 

2х-5 

2 The slope of the given straight line = 

4 The slope of the required straight line = — 2 

2. The equation of the required straight line is : 

2х+с 

+: The straight line passes through the point (-2 +3) 

2x(C2*c -1 

~ The equation of the required straight line is: 


2 
3 


from the 


8 


2х-1 


| nc M ee 


[E] > The slope of the given straight line =+ 
2. The slope of the required straight line = 


‘The equation of the required straight line is 
у=-фХх+е 
The straight line passes through the point (3 ›—5) 


he equation of the required straight line is 


y= 4x-34 


72 The slope of the given straight line 
2-$.2 
--5 3 
~ The slope of the required straight line = 2 
2. The equation of the required straight line is 


++ The straight line passes through the point (3 » 2) 
2хзже лс=0 

+ The equation of the required straight line is: 
7 The slope of AB = =4#3 = E 
2. The slope of the required straight line = 3 


7» The equation of the required straight line is = 
у=3х+с 
+The straight line passes through the point (1 +2) 
2223xlc 
2. The equation of the required straight line is : 
у=3х-1 
‘The slope of the given straight line = tan 45 
2. The slope of the required straight line 
7^ The equation of the required straight line is = 
у=-х+е 
“+ The straight line passes through the point (2 »— 2) 
=-2+te 2с=0 


ле=-1 


ч), 


+ The equation of the required straight line is: 
у=-х 

77 The slope of the straight line 2-133 

2. The equation of the straight line 
ву=-2Х+с 

+» The straight line passes through the point (1 » 1) 

д1#-2х1+с с=з 

2 The equation of the straight line is 
у=-2х+3 


=з 


Answers of Unit El —— 


[13] -- The slope of the straight line 


г. The equation of the straight line is 
77 The straight line passes through 
the point (4 +2) 


7. The equation of the straight line is у = 4.x 
+. The intercepted part of y-axis = zero 
2. The straight line passes through the origin point 


i 
ix 


++ The slope of the given straight li 
7. The slope of the required straight line 


1. The equation of the required straight line is 
у= їх-3 

‘The slope of AB = 1—6 

7. The slope of the required straight lin 


=-1 


7. The equation of the required straight line is 
у=х+с 

2 The required straight line passes through 
the pointA(-356) ~< 6=-3+c 

~ The equation of the required straight line is 

у=х+9 

The slope of АВ. 


=9 


5-3 


3-3. 


+ The slope of the required straight line. 
2. The equation of the required straight line is 


у=-х+е 

the midpoint of AB = ( 

57: the required straight line passes through the 
midpoint of AB 
4=-2+с 


1 


д (4 


з SEN с) 


~. The equation of the required straight line is 
у=-Х+6 
т2у=4х-5 2 у=2х-$ 
2. The slope of the required straight line = 2 
The equation of the required straight line is 


зт=2 


у=2х+с 


а 


7 


Trigonometry and Geometry 


The midpoint of AB = (4 5 
2. (1 56) satisfies its equation 


2 6=2x1+e =4 


2. The equation of the required straight line is 
у=2х+4 


7 The slope of the given straight line = 2 


^. The slope of the required straight line = — 

2. The equation of the required straight line is 
у=-фх+с 

7 The midpoint of AB = ( 


6+4 


=0.9 
» the required straight line passes through the 
midpoint of AB 


lx 
-xiec 


2. The equation of the required straight line is 
aak 1 
o у=-фх+з} 
Fs] + The required straight line intercepts from the 
positive part of X-axis 4 units 


2. The required straight line passes through the 
point (4 +0) 
2. The slope of the required straight line 


4-2 
2. The equation of the required straight line is 


у= 2 х+е 
э 7 the required straight line passes through the 
point (2 +3) 
232b nec лс=6 


++ The equation of the required straight line is 
= 


х+6 


у= 


Be 
Ea Eje 
a А 
баа fc 
Gala ЕА 


ea 


a 210,2) 


Жас ке 
(Sly=0,x=0 (@ly=-5 
(S)y-2x (Bly=2x-3 
7а) (4,6) oi 

wa i 

Gy-ixes 

The slope of AB 


1-577 


»the slope of the other straight line ==2 = =! 
+. The slope of AB = the slope of the other straight line 


2. The two straight lines are parallel. 


E The slope of the straight fine whose equation is 
-0is 


2х+у+ 


and the slope of AB. 
1 


эт-2х{ф=-1 
2 


~ The two straight lines are perpendicular. 
By-2, 


7 The slope of the straight line = = 
s фе slope of the straight line = tan Ө 
^ ung 3 Ө= 56° 18.36 


2 
Ршх=0 


23х0-2у+6=0 


-2y=-6 лу 
2. The intersection point with y-axis is (0 › 3) 


Let A (X +0) 
Aty=0 
2х=6 


22х-3х0-6=0 
Akad 


1. The straight line cuts the X-axis at the point 
AG +0) 


Let B (0 sy) 

EP 22х0-3у-6=0 

£38 

2. The straight line cuts the y-axis at the point 
B@>-2) 


[E] Let D be the midpoint of AB 

3+0 0-2) үз _ 
i-e 
> the straight line is parallel to the y-axis 


Its slope is undefined 
+: the straight line passes through the point 


) 


2 
ты > c 


age 
+ the two straight lines are parallel 
2 
nis. ife 
а=-2 


m= 


The slope of the straight line L. 


The slope of AB = $ 
e slope of AB=2*3 
те норе of AB = 3 


у+3=4 


Coefficient of X. 
™ = Ceefücentofy 2! 


+ту={ап 45° =1 


+ the two straight lines are parallel 


| > The equation of AD is y 


m,=m, .2k-1=1 
2k=2 
т.642. 
The slope of XY = S42 =—1 


The slope of the axis of symmetry of XY 


The equation of the axis of symmetry of XY is 


у=Х+е 

+ the midpoint of XY 
-2+6 

35A) 


(7 1 +2) satisfies the equation : y= X+ c 


ї+с 


| 2. The equation of the axis of symmetry of XY is 
y=x+3 


Let D be the midpoint of BC 


+ The equation of AD 
DEAD 
(2 + 2) satisfies its equation. 


‘The slope of BC =+ 


The slope of the perpendicular straight line to it 


ү 


The equation of the perpendicular to BC is 
у= ix«ec 

AG the perpendicular to BC 
(0 +6) satisfies the equation 
i x0«c c 
2. The equation of the perpendicular to BC from 


the point Aisy = 2x6 


| 
x | x 
Dg 3 

1 
4 Y 
| 
ў 

In AABC 


Dis the midpoint of AB + DE // BC 


х E is the midpoint of AC „ОЕ = 5 BC 


je 


Trigonometry and Geometry 


The equation of DE is y=-3X+e 
^7 Dis the midpoint of AB = (15 


(3,0) 


2. (3 50) satisfies its equation 


3 3 
* the two diagonals of the square are perpendicular 


2. The slope of BD = 3 
+ The equation of BD 


* The midpoint of AC = ( 


7. (2 55) satisfies the equation of BD 
=2x3+e 


+ The equation of BD is : y= 3 x — 
+ The slope of АС 
‚АС LBD 

^. The slope of BD = $ 


2. The equation of BD is y 

2 The two diagonals of the rhombus bisect each 
other 

The midpoint of AC = (1+6 , 3-9. 


2.09.5 + 1.5) satisfies the equation of BD. 
21524 


205515) 


x354c 


H 
*$ 


$ 
э The equation of BDisy- $x- 4 


3 


+: The slope of AB 


+: AB passes through the point (2 »3) 


2х2+с 
nes] 


2. The equation of AB is: y2 2 X- 1 


by substituting in the equation of AB by X=2k +1 
2sysiQken- 


4к+2-1=4К+1 


The point C (2k + 1 »4 k+ 1) satisfies the 
equation of AB 


= CEAB 


[2] 


+. The equation of ABis ys 2X 4c 


70| 


Answers of ünit E — 


FE) The slope of the straight line = 2 and the length 
of the intercepted part from y-axis = 3 units 


7 


he straight line passes through the two points 
(0 +3) and (4 +5) 

$3.1 
3-072 

[2]3 units from the positive part of y-axis 


^. The slope = 


[E] The equation is y = ix. 3 
[4]6 units from the negative part of X-axis 
(5) The area of the triangle = i x3 x 6-9 square units 


[T] ^: The slope of the straight line 


M 


2-1 
2. The equation of the straight line is y 2 2 X c. 


2 The point (1 » 1) Ethe straight line 


2xlec 


The equation of the straight line is y 2 2 X— 1 


[Z] One unit of the negative part of y-axis 
(8) +> The point (3 » a) satisfies the equation 


-: AB cuts two equal parts of the two axes 
OA-OB 

7. In A АОВ which is right-angled at O 

m (4 ABO) = m (Z BAO) = 45* 


AB makes with the positive direction of the 
X-axis an angle of measure 135° 


2. The slope of AB — tan 135° =—1 
^k the slope of AB 
nye-Xec 

++ @,з)ЄАВ 


-2+с 5 (First req.) 
^. OA = OB = 5 length units 


2 The area of A АВО = } х5 х5 


.5 square units 


(Second req.) 


a 
2 A ABO is equilateral 
+ Cis the midpoint of AB 
OC LAB 
m (Z BOC) = 30° 
~ an (Z BOC) = tan 3 


xac 


{з 


^. The equation of OC is : y 
»70€0€ - 


^. The equation of OC is : y = 


а 
Let: D(X sy) 
э the midpoint of AB = The midpoint of OD 


6+2 6+ 
Дд 


m the midpoint of OD = (22 2th) 


»* the midpoint of AB = ( 


л654= 
mus 
1 


„х 
„Фа 
E 


D(858) 
ОР passes through the origin point 

+. Its equation is : y = m X (m is the slope) 
8-0.1 


(First req) 


» the slope of OD 


2. The equation of OD is : (Second req.) 
+: the slope of OD = tan (2 DOC) 
~< tan (/ DOC) = . m (Z DOC) = 45° 


+. т\ (/ DOE) = 180° – 45° = 135° (Third req) 


m 


Trigonometry and Geometry: 


Let the point A (0 + y) 
‘The straight line L; passes through the point A (0 » у) 


The equation of L, is 


277 the straight line L passes through the 
point A (0 +2) 


steik 


2. The equation of Ly is: y = 


[1] First : - 


tan (Z ABO) 
^ m(Z ABO) = 532 48 
From A ABO 

m (Z BAO) 


80° - (90° + 53° 7 48) 
=з6° 5312 

Second : Let the point (X +0) 

+ tan (Z ABO) = $ 

р ЖУЗ 

Б. эй] 

‚х= 


234x224 
^ B(650) 
(2) First : The slope of AB = @—® 
Second : 
perpendicular to AB 
2 The slope of AB = 4 
2. The slope of the required straight line is 
'. The equation of the required straight line is 
ixe 


6-0 
‘The required straight line is 


6 


3 
ry 


the straight line passes throught the point 
00 +0) 

xO+e -с=о 
2. The equation of the required straight line is 
ax 

4 


ТТА 


(+0) sB=(0 sy) sC=(4 +3) 
where C is the midpoint of AB 


^ AG +0) 5B 056) 

[8]OA = 8 length units » OB = 6 length units 
5CA «(8-4 + (0-3) = 5 length units 
5CB = CA = 5 length units 
СО =1[42 «37 = 5 length units 


(3) The slope of AB 


+ the slope of OC = 
sthe slope of OA 
» the slope of OB is undefined 


[E] The equation of AB is : y=-3 X+6 
sthe equation of CO is ye 3 x 

+; The slope of CD = 

The equation of CD is: y22 X c 

7 cecb 

2. (3 » D) satisfies the equation 


х3+с & 


ER 
The equation of CD is : y 22 X- 5 
Let: A(X +0) + AGTH 
+ (X +0) satisfies the equation of CD 
2x-5 
А($ 50) J length units 


» CD intercepts from the negative side of y-axis 
5 length units 


2 OB = 5 length units 


(4) The slope of AC 


+ from the equation of AC : y= Х-3 
ОН = 3 length unit. 

[2] -: The slope of BC =13 
tan (2 CBD) = 
+2 the slope of АС. 


^ m (4 CBD) = 60° 


72 | 


^ tan (4 CAD) 


- m (Z САР) = 45° 


eee) —— 


[з] > Z CBD ап exterior angle of A АВС 2. The equation of the straight line L, is : y = X+c 
7. m (4 СВО) = т (4 АСВ) + m (4 CAD) the straight line L, passes through the point A (1 +5) 
| 7. т (Z ACB) = 60° — 45° = 15° aS=1+e 2с=4 
— 2. The equation of the straight line L; is : 
m =х+4 (QED2) 
bed А LetB (X sy) 
ОВ = 5 length units » BC = 2 length units abono di ls T. 
уенин. aie „Ав x The slope of AB =—1 
AB =ВС = AD - 2 length units 32a byLsc pU] 
2 ОА = OB - BA 25-2 = 3 length units Ux 
imn эт х=у лу-5=-ужі 
The slope of the straight line L = tan (2 AOD) 
-AD 2 22у=6 лу=3 
OA sx „в@» 
2. The equation of the straight line L is : axes __ 8393) 
Žare ^, The length of AB =V (1-37 + (5-37 
3 


VZ length unit (Q.E.D.3) 


» 7 the straight line L passes through the origin point 


с=0 
a 


^. The equation of the straight line L is : y = 


ES 32m. 
L:] и (2) The velocity of the particle = The slope of the straight 
Let the length of OA = l'length unit line passing through the two points (0 +2) 
+ ABCD is a square АВ=ВС 
> ОА=АВ 

+ OA s AB = BC = ( length unit 
In AOBC::: BC L BO (properties of the square) — | 1 

Жа D T [3142 +2 
< an (4 ВОС) = BE == 5 

X29 1 2 [5]2 metre. 

2. The slope of OC = tan (2 вос)= 4 = 
2. The equation OC is : =tx+60 (8]7 seconds 
»*: OC passes through the origin point —— — 
E) m 
2. The equation of OC [90 km. [2]2.5 hours 


[E] The velocity of the car = The slope of the straight 


m 
line which passes through the t is (0.5 +30) 
‘The straight line L passes through the origin point sab: ix Saale amet d 
h ‚@ +120) = 120230. 60 km Ar. 
^. Its equation is: y =m X 2512091 у 
+5 the slope of the straight line L, = tan 45° (3)4- 60 
7. The equation of the straight line L} is : y e X —— ——- 
QED |B 
+: the straight line L, // the straight line L3 (3) Yes +A and B start motion at the same time 
2. The slope of the straight line L, = the slope of the | [2]3.2 minutes approximately 


straight line L = 1 


= 


Trigonometry and Geometry 


The velocity of A = The slope of the straight line 
passing through the two points (0 +9) » (5 +0) 


= 5-5 —— 18 km/minutes 


2 ABCD is a square its area 
equals 25 square units | 


+ АВ =ВС = 5 length units 


57800) х 


+. ОВ = 3 length units | 


- In A АОВ which is right-angled at О 


2 AO= 


length units (Pythagoras) 
+ © A AOB = A BEC (prove by yourself) 


EC = OB =3 length units 
1 EB = AO =4 length units 
OE=7 length units 2. The point € (7 +3) 
+ CÓ passes througth the origin point 

2. The equation of CO is : 

у =m X (where m is the slope) 
0-3 


027 
'. The equation of CO is : y = 


эг the slope of СО 


3 
7 
3 
3x 


1е.7у=3х (The req.) 


; 74 


Let: OB=OA=x 


2 ДАОВ is right-angled at O 


з x* ex? - (2V7) Pythagoras) 


2 2х2=4 


2X-2 лОВ=ОА=2 
^. The point В (0 +2) 


Let the equation of AB by: y=mX+n 


э The slope of AB = tan (Z BAO) = хс 

эп=2 

2. The equation of AB is: y 2 X2 

+s C=(1 +) GAB Ak=1+2 
AC 3) 


> v CD.L AB sthe slope of AB = 1 
+ The slope of CD = 


2. The equation of CD is : 


sv 53€cD 
ales 
2. The equation of CD is : 


[| Answers of exams on unit five 


E [a] Prove by yourself. 
[b] The equation of the straight line is 
5у+2х- 


ЕЗ [a [T the area of the circle = 25 xt square units 
(2y-i x-i 

[b] (4) The point of intersection of its. 
diagonals = (1 +0) 


[E] The area of the rhombus = 24 square units. 


E la) x=8 orx=4 
[b] Prove by yourself s 26 length units 


B laly=2x+1 
[bly=-x+3 
С) Моге ӨШ 
Г] 
Са Гаја 
(aa (lb 


B шр(-2,9 
(2)41 square units. 
[b] (TBC = 24/2 length units. 
(2) The area of the figure OABC 
square units 
[3]m (4 OCB) = 45 


E [a] Prove by yourself. 
ТЫ X=5 or Х=1 


E [a] Prove by yourself. 
» ће area of A ABC = 5 square units 
[b] The equation of the straight line is : 


1х+5 
тет 
E fa] Prove by yourself. 
[b] m= 10 


- Answers of Unit El —— 


m of The Notebook 


* Accumulative tests. 


+ Final Examinations. 


= bre et mulative 


| Answers of accumulative tests | Accumulative test [$ 
on algebra & statistics m E» = We 


| Accumulative test [1] fla 7)a la 


ас» Ba a BT 0+3(V2)=12 
(S)b Bla @a (8) Prove by yourself. 
О) x«v-te».e 0:5] y ie numbers :— 1 $ 


31x - (0 2] 


— | Accumulative test (fj 


| gx " 
а: z]b ajb an 
| ас; 14 Sia aja — 
zia ma ae se | Еау уоште. 
П) (XY) xZ={(2 7) 50 92) 013 +7) «3 +2} а? 


[@}х-ү)х2={(@ эл), 52) 50457) «(4 2) | Accumulative test [7] 
i 
вак (2:0: 4-2«c1-0) а: Ze fe ajá 
» represent by yourself » R isn’t a function, Ta sje Fe ae 
Show by yourself. 


| Accumulative test 3 E Prove by yourself. 


(Jb Сда 3]b а)а — 
Prove by yourself. 
Se 8\4 7]d © |8 i 
Accumulative test [$ 
с [з)ь 
[2]/(ю=з3х А 
i Ba (Ble 
g- — 


l Accumulative test р | 


an (Ele Be E Prove by yourself. 
(Ble ajb Tb @a 
É = cumulative test 
L Ас 
E Graph by yourself. He Gle гь 
C м 52) A 
The venex of the curve is: (0 +2) Gje le rep 
[E] The equation of the axis of symmetry is : X=0 
(3) The maximum value of the function = 2 E The mean = 23 + the standard deviation "M 


6 — 


gg Prove by yourself. 


gmaz 
(2YQ3)x(x- Ys (65D 6*9) 


i~ 


Algebra and Statistics 


Answers of model examinations of 
| the school book of algebra & statistics 


(010ү = {2,527} 
2јүхх= (0526525052) 


=m > where m>0 


blLet + 
Ib] Let à 


„зт 


+ LHS.= = 
bm bü-m) 


dm 
d-dm 


dm 


+RHS.= 
de 


dü-m) 


From (1) $2): 2. 


п 
їа][ї]к={@,4) 
(05656510) 


[ŒR is a function because 


every element of X has 


only one image in Y 


[b] Let the number be X 


2)а+ь=8 


BIG) ЕЕ 
2x3=6 


(2)Atx=15 


om 


lal f Qo- x-3* 


°]1]2]з3[4[5]6)| 
soo] [+ | 3] o | 1[4][s] 
, 
x i N x 
áp 
у} 


From the graph : 

The vertex of the curve is (3 +0) 

» the minimum value = 0 

+ the equation of the axis of symmetry is : X = 3 


[b] Form the table by yourself 


» then the arithmetic mean = 7 


the standard deviation = 1.41 


[Па [2e [3d  [4)b [8с Bla 
[aj(3]n(X x Z) 
[e (YnX) xZ= {2} x {3} = (0: 9) 
[b] ~~ b is the middle proportional between a and с 
—— —Q 
=ет(т-1) 
c(m -1) 
cmím-) _ т 
)(m+1) т+1 a 
b. cm | cm „m 
анал. bec cm+c с(т+1) т+1 e 
From (1) Q): +. 2=B= pb 


[ÆR is a function because every element of X 
has only one image in Y 


Sa=3b 


a=3msb=5m 


,a*9b _7х3т+9х5т бтз 
ажаа o AximelxSm 22m 
la]: 00 =4х+Ь 7 (3) 
2 4x34+d=15 
Ы) yx x syemx 
эт=2 
лу=2х5=10 
о|1]2 
а [з [о 
y 
А x 


» 
From the graph : The vertex of the curve is (0 +4) 
»the maximum value = 4 
эбе equation of the axis of symmetry із: X=0 


— — Answers 


(f Final Examinations 


[b] Form the tables by yourself 
+ then the mean = 2.26 
+ the standard deviation = 1.06 


[Г Answers of model for the merge students 


3] the first (E the third (8)30 
(s]o в)9 
2а Ea 
5 (le 

ajy 2)x з)х 

av sv ajy 

31 2)6 (3)s 

a10 8)+6 092 


Aigebra опа Statistics 


Answers of governorates’ 
examinations of algebra & statistics 


а 
Ga (za Ble Eb 
Гај (1) хү= {232929} 
[£]n (Y^ 
(3)x*={(2 +2)} 
m E = 
[DELE =3msb=Sm. 


,las9b 7x3m49xSm _ 66m 
"3ae2b o dx3me2x5m 2m 


Gs yot 
3)vy«x 
s 


(2)ax=15 


Ib] R={(1 56) +(3 54) 
56423) 9(5 ,2)} 
R is a function because 
every element of X has 
only one image in Y 


[a] Form the tables by yourself + then б 


Ы) =x? +2x-4 
fix -A-o ia) 
(700 Essi] 
Y 
|J 
л х 
ed 
From the graph: ” 


(4) The vertex of the curve is : (- 1 »—5) 
[2]The equation of the axis of symmetry is X= 


[a] > b is the middle proportional between a and c 


alate) 


R +æ 
ИГИ Card) 
Ы): 70) =22-2х2=4-4=0 
эв (2)=2-2=0 


la] 2 0+3 ,9) = (5 »y)) 


2х+3=5 EESTI 
луаз 
ay 


fa] ER = ((0 +0) (2 +1) 
9(4 52) (6 >3)} 
R is not a function because 
the elements 1 , 3 and 5 ЄХ have no images 


Yani) 
ст т 
Emt mel 


a-b b 


"bec m+ 


From (1) 2) : -- 


Answers of Final Examinations 


AO =4 units. ҮҮ 
А (0 „4) belongs to the curve of the function f 
2. A satisfies the equation of the curve 

m- (0? am=4 

77 The curve of the function intersects X-axis at 
the two points B and C 


7. BC=4 units, 
The area of A ABC = 4 x 4 x 4 = 8 square units 
HAs ы 
[2)Atf Q9 =0 
42X2-3 

^. The intersection point with X-axis is| 


л2х3+ 
22Xe 


23) 


2Х-у+52 


EU. Y 3m 


» multiplying the two terms of the 1" ratio by 2 
and the 2™ by — 1 and the 3" by 5 and adding the 
antecedents and consequents of the three ratios, 


a 2XS2252 m one of he given ratio. 


{a} (H)n(XxZ)=2 
@ynx={2} 
HY NX) xZ={2} x {3} = {0 3} 


[b] Let the number be X 


3086: 3001 


3X-1ysz 9m-Sm«5m 6m 2 


[ык = {0 +6) > +4) Y 
64 3) 9(5 92)} x 
R is a function because 


every element in X has 
only one image in Y 


а 
Ыы : yo nXyem 
s4x2-m  nme8 nXys8 
at X= 16 
16yz8 aye} 
b] Form the tables by yourself » then 0 = 4.24 
B 
lf (0) =4-х° 
x FsE2E:[oT1[2][3] 
(feo }-s[o [3 [4 [3 [5-5 


(E The vertex of the curve is : (0 +4) 
(2) The maximum value = 4 
[E] The equation of the line of symmetry is : X=0 


[b] f (1) +1()=-7 
2. 5-a+3-2 


15 


2-3а= 


(елат / (etie) shat, аја | 81 


Algebra and Statistics 


» multiplying the two terms of the 1" ratio by 2 
and the 2™ by — | and the 3 by 5 and adding the 
antecedents and consequents of the three ratios. 


[а][1]Е = (0569554 
(632) 
2]R is a function because 
every element in X has only 


one image in Y 
Ыт — sbeem s azem? 


be 


е = em 


e „emi 
©тт(ш-1) 


b cm'-em 
Lim D (m s 1 
= mm- 


c(m*1) mel 
m m 


mte 
em 


From (1) › 2): 


u 
la31x = (1) »v2 {1,3,5} 
(2 YxX-[ü0 5058505650] 


Ib] f G9 -2-x* 
X |-3|-2]|-1]0 | 1 
£00 |-7|-2| 1|2]| 1 


From the graph : 
[3] The vertex of the curve is : (0 +2) 
[2] The maximum value 


(з) The equation of the line of symmetry is : X = 0 


la] [3] The range = (3 5155) 
[2] · R is a function on X 


7^ Each element in X appears only once as 
а first projection in R 


a=3sb=5 or а=5, 
л atb=345=8 
Ib] Form the tables by yourself 


э then the mean (X) = 6 yo 22,32 


jbo (ја 


а 
wame YNZ={5} 
A Xx(YNZ={4:3}x {5} 
-[4555G55] 
(2): x-y={3} 
X-Y)»xz- (3) x [s»6) 
={@,5),(3,6)} 


Ble [йс 


sc=dm › b=dm › a=dm* 


Answers of Final Examinations 


а бшер 

Фай Фа? Фа (m— 

sim-s 
m) 


From the graph : 
a 


=): * | The vertex of the curve is (0 » 1) 
[а][1]Е = (725-8 5-15-10) тем 


a1) >28} 

[ER is a function because 

every element of X has 
only one image in Y 


(2) The equation of the axis of symmetry is Х = 0 
(B) The area = 4 х2 х 1 = 1 square unit. 


[b] Form the tables by yourself » then the mean (X) =2 
502096 


sits range = (-85-15158) 


ы + (13) sie de ction ПШ EL-Gharbia | 


^32ax0eb а 
i m Me (Eie (Se Wa Be Me 
^2a24 asd 

а 


а шв {(2,› +) +(3>4)} х 
[а] Let the number be X R is not a function because 


m TT 2 
A 5X8435 4x7 444 ы м 
PECES the elements- 1 EX +0 EX 
лх2-9=0 2 (X43) (X-3)=0 Menage AY 
4X2-3 or X=3 [b] (3) inverse variation 
^. Thenumberis:-3 or 3 yat =12 
ы + yey y=m [Sa x23 nye4 
2 y=36 
besem 
^ xaz2 ^ezdm » bzdm 
а-ай 1 
btd dm sa de) = 
=a = (2) 


Cx psp rrr rm. 


[ғоо [в [=з [0 | 1| o 


From (1) (2) 


Algebra and Statistics 
HAns 
[#2]7-Ү={5,6} » xnz- (6) 
+@-Ү)х(ХГ\7)={5 +6} x {6} 
={G +6) 659] 


[a] Let the two numbers be : 2 X +3 X 


^ 15X-60 26x21 
59Хх=1 — nXe9 
7. The two numbers are : 18 $27 
Ib] +> The straight line passes through (a »2a) 
3a-6-2a ла=6 
atx=0 


270) =3х0-6=-6 


7. The straight line intersects the y-axis at (0 »— б) 


[a] Form the table by yourself s then 6 = 9.3 


Ib] f C9 = (X- 2] 


From the graph : 
(4) The equation of the axis of symmetry is : X 2 2 
(2) The minimum value = 0 


EE 


, Оти 


fa Ba (а 
77 b is the middle proportional between а and c 
лас 
„из. 28-3ac _с(@с-3а) 


3) 


fale Bla Eb 
[b] > (= 1 52) is the vertex of the curve 
zb Wi 
2a=6 nas-3 


1 52) Ethe curve of the function 


Ib) R= ((-252) +151) 90 30) «(1 5-1) 
,2-2)} х 
R is a function because every 


element of X has only one 


image in X 
stat 
lo] z+ 
222m 
2258 
2$ 
Ey 


[b] v 2х2+5=9 
3(3-6)= 


2d (2) +3103) 


[а] Form the table by yourself »then X 27 5G 141 


*(-9)20 


15]: (x-2537) 1) 


94) 4856) 9(5 + 10)} 
2]R is a function because x 
every element in X has 

only one image in Y 
ge = (4 +6 » 10} 


[b] Let the two numbers Бе: 3 т +7 m 


the 


15 535 


7^ The two numbers are 


{aly =80 


101 


а) 


Answers of Final Examinations 


2 40=14m 


Ia] f 00» (x - 2) 


x [-1 
[ro] 9 


|0 
E 


E 
OBOE 
X 


From the graph : 
7) The vertex of the curve is : (2 +0) 
2) The equation of the line of symmetry is : X = 2 


З) The minimum value = 0 


[b] Form the table by yourself s then с =3.29 


T)R={(1 91) +(2 24) 93 9} 


| Algebra and Statistics 


(S)R is a function because every element in X 
has only one image in Y 


[b] +> b is the middle proportional between a and c 


2c 


Зас _с@с-3а) 


B 
[a] G] The range = {3 5155] 
(2) ~ f is a function on X 


2. Each element in X appears only once as 
a first projection in R 


-35b- 
$-RHS. Sakbz345- 
— — | [b] Form the table by yourself » then б = 1.41 
10 Port $; 
а 
@> (ge Ba 
[b] (1 x 8 
чый [a] R= {0 ›4) (336) 5458] 
52«$m R is a function because every 
Baxs element of X has only one 
image in Y 
а sits range = {4 5658) 
2 
ина Dv /@зу=15 л4хз+ь=15 
Engg ^ 12+b=15 j b=3 
[со[5[2]1]2[5) а 
Р ws ([2) +38 (12) 
А = (72) -эх{т+э({1-з) 
s =2-3{2+3{2- 
А ў 02-763) = (3) -3х3=9-9=0 
х 19+ 58(3)=3-3 
203) = (3)=0 
Л 
Злин 
(4) The vertex of the curve is : (0 » 1) [x [-3]-2]-1[o [7 s 
[2) The equation of the line of symmetry з: ILIEREREBKERESERE] 


(3) The minimum value = 1 
я 2a-beSc 
D-23717 "3x 
» multiplying the two terms of the 1" ratio by 2 


and the 2™ by — 1 and the 3 by 5 and adding the 
antecedents and consequents of the three ratios. 


= one of the given ratios. 


Answ 


From the graph : 
The vertex of the curve is (0 +0) 
the minimum value = 0 


> ће equation of the axis of symmetry is : X=0 


(ne) a 
ж) 


-RHS. 


WA yax 
^ M-42m 
(Bat x» 60 


Ly x 
syst xo y=20 


I] s 


of Final Examinations 


+х+х+у 20Xey) 
X-reysi ty) 


= опе of the given ratios. 


+. Each ratio =2 unless Х+у=0 


2Х=2у 


la] (х? 5у+1) = 53) 
лх0=8 
зу+1=3 


„Ух+зу=Й{з+3зх2 - 8-2 


R={G1 41) + 0) 0,4) 
x 


ы 


2) К is a function because 


4 
every clement of X has d 
only one image in Y -- 
sits range= {0910499} CF 
[a] Form the table by yourself 
then the mean (X) = 63 +0 =7.07 


Bf 09 =x?-2 


aa Be 

B 

ia] X-Ye (159) 
(X-Yxze-(159) {4} e (0 5050950) 


[b] ^: b is the middle proportional between a and с 


aec) al 
HS ertt faIg-isRHs. 


» adding the antecedents and consequents of 
the three ratios. 


From the graph : 
(3] The vertex of the cu- is : (0 »—2) 
(2) The equation of the axis of symmetry is : X 2 0 


Algebra and Statistics 


а 

fa] = (71525056558) 
К is а function because every 
element in X has only опе 
image in Y 

sthe range = {2,6,8} 

a x-y 
mE 
4A7Xy-zys21Xz-zy 
27ху=21х2 
БЕН 
7X 


sym 232 


lalfo92x^-2x 


x |-2:)-1] o [ 1] 2 [3T4) 
res[s[o][-1[o[s]s] 


From the graph : 
(T The equation of the line of symmetry is : X= 1 
(2) The minimum value =- 1 


[ДЕ 


ава dim.) mi 


» adding the antecedents and consequents of the 
three ratios. 


QXtytyerereX _2X+2y+22 
ПО зы бу 
22v rem а 
» multiplying the terms of 2™ ratio by 2 and adding 
the antecedents and consquents of the three ratios. 
Х+у+2у+22+2+Х2Х+3у+32 


= one of the given ratios. 


2 3+16+6 
= опе of the given ratios. @) 
From (1) and (2): ;, 20+У+9 2X3 32 


25 
xeyez qp Y 


UIxe3ys3it 50 

(а »4) satisfies the function, 
2.a+b=4 (multiplying by 3) 
4 6a+3b=12 


ы 


[a] Form the tables by yourself 
»then the mean (X) = 4075 »G& 134 
Ib] :: The straight line intersects from the positive 


part of y-axis a part of length 3 units 
3 


7 the straight line passes through (1 » 5) 
ла+3=5 =2 


13 EI-Beheira 


@a 


а 
IL 
B8 
[a] (FR = {0 ,4) 5856 55510] 


[EIR is a function because every element of 
X has only one image in Y 


@» (йа (Sa Be 


is the middle proportional between a and с 


Rac _ ¢(2e~3a) 
зас зай а(е-3За) 


2т=18 
(8jatix-3 


Ы 70)=12 
^ 10+a=12 


[а1[1)Х-Ү = {3} 
2 (X-Y)xZ={3} х{6,5} 
={G +6) »(3>5)} 
[2]n(XxY)24 
[b] Let the number be X 


2 1471-9Х=138-6Х 


Answers of Final Examinations 


a 
fal DR= (a 0 (2.2) 


(63) 


(8]Yes » its range 


X23 
а 
[a] Form the table by yourself 
»then the mean (X) = 16 +0 = 4.43 
(bl f(x =3-x? 
[Ex 7J-3]-2]-1] 0 [1] 273) 
(799 1-6[-1[2 [3 [2 [-1]-6) 
x 
From the graph : 


(4) The equation of the axis of symmetry is : X= 0 
(2) The maximum value =3 


a 
()b fb Ga (а [Sb (8a 
а 
[а] (1) (Хх Ү)=4 

(2vnx-() 

(Y NX) x Z= {2} х {3}= {0 ,3)} 
[b] v a=2b 

,BSa*Sb _1бь+5ь 20b. 7 
"7a-2b 14b-2b 12b 4 


[а] / (ху =4-x? 
x |-3|-2|-1 1|2]|3] 
тоо [-5[0 [3 3 [0 [-5] 


From the graph : 

[3] The vertex of the curve is : (0 +4) 

(2) The equation of the axis of symmetry is : X=0 
[b] Form the table by yourself 

+ then the mean (X)=8 874 


a 


Algebra and Statistics 


15 Beni Suef 


De Ba [s (4a (s (s 


а 
fa] СХ х2= (253 (5 ,3)} 
EY ={(3 ,3) „(3 ,2)›(2 +3) 052] 
[sixnvs {2} 
«xn»xzes(2) {3} 2 (053) 


[ib] Let the number be X 


54822 i2545x'-343Ó 
next 5 

2x'-8 

x= 


The number is 2 
a 

laf) +3 ({2 )=з°-{2 хз +з({2+1) 
=9-3{2+з3{2+3= 
Gr (12) = (2) 1212-2-20 


gC 0=-1+1=0 


et(W2)=2e0 


2 


fa] R={(1 +7) (2 >6)} x Р 
R is not a function because > 
the element 3 EX has no 


image in Y 


[a] Form the table by yourself 


sthen the mean (X)= 10 +6 =4 


а 


Db] f 9 =X°-2x 
fede ITI] 
[yea] з [о [-1[ e] 5 


From the graph : 
* The equation of the axis of symmetry 


* The minimum value = — 1 
(Ua Be (sb [4d [S 


а 

[a] Form the table by yourself » then б = 2.83 
Ibl3)n(X х7) =2 
lyNx={2} 

ҮПХ)х2= {2} x {3} = {2 +3} 


xy=m 
.m=6 n Xy=6 
Bax=15 д15у=б sy=4 


IR ={(1 +6) (3 +4) 
9(4 93) 3(552)} 
R is a function because every 
element in X has only one 


4 

NAA 

image in Y P 
V 


Answers of Final Examinations 


[b] = The straight line intersects the X-axis at (2 +b) 


ne b=0 
277 (2 50) belongs to the striaght line 
^4x2-az0 48-050 


-1[ 0 
-1 


У 


From the graph : 

* The vertex of the curve is : (0 ›—2) 

* The equation of the axis of symmetry is : X=0 
* The minimum value =—2 


a 
(0а @> (3e > Ba (sd 
a 


fa] Xx Ye (052) (154) (155) 5552) (5 54) 
16555) 2652) 96 94) (655) 
x x 


[b] 00 ex'-1 
x |-2|-1] e [1[2] 
тоо [з [o[-1|]o [3 | 


From the graph: 7 


(3) The equation of the axis of symmetry is : X=0 
(2) The minimum value = — 1 


§@)=15 
2 12+m=15 


a. ae 
+ multiplying the two terms of the 1" ratio by 2 
the 2° ratio by (— 1) and the 3" ratio by 5 and 
adding the antecedents and consequents of the 
three ratios. 


2 А5552 one of the given ratios 


^ mac 


[a] DR= (d 59 › (3,4) 
6m) 

[8)R is a function because every 
element in X has only one 
image in Y 
the range = {2 +4 6] 

[b] Form the table by yourself. 
э еп the mean (X) 2 7 эс = 141 


a 


Ge (ga 


Ble Ge Be 


ар 


^m 


Algebra and Statistics 


" 


E 
* 


3х+у 
х.5у 3те ш” 2m 


тк= {а 0 (2,2) ,(з,1)} 
R is a function because every 
element in X has only one 
image 


Ris a function on X 

2. Each element in X has to appear only once 
аз а first projection in R 

=5,b=7 or a=7sb= 

а+ь=5+7=12 


(2) The range = (5 »7} 

bf 09 =2-x’ 
x [-з]-2[-1[о°]1]2[3] 
foo|-7[-2] 1| 2] 1 


From the graph : 
[3] The vertex of the curve is : (0 $2) 
(2) The equation of the axis of symmetry із: Х=0 
[8) The maximum value = 2 


[a] +- b is the middle proportional between a and с 


beac . 
faac aaro) 
| were сао EI 
Ib] (4) The variation is inverse 
vya .xy=m sm=12 
To d 
8 ах=2 2 Seay 
=12x§=5 


[a] >: (a +3) lies on the straight line which represents 


the function. 
afa 
л4а=8 


sedan 
2 
[b] Form the table by yourself » then с = 3.22 


fla Ge 


(зь [аь 


[a] R= {(1 ›2)›(2 3) „(3 4} 
R is a function because every 
‘element in X has only 
‘one image in Y 
»the range = (2 53 54] 


la]: ye x 
Ames 


эшу=15 iza 


[b] + (a +a) lies on the straight line that represents 
the function 

+ F(a) 

^42a26 


ёт 


ee 
Y0*2 zm(mez 


uix. zm? 
x+y 


From (1) ›(2): 


Answers of Final Examinations 


1b] (4) X-¥={2 +3} 


xz {2.03} « {4 95} 
={(2 4) 1255) 9G 54) 


B] 
blv 70) +24) =30 


22x2«a*(-4j +а=30 


85} 24+а+16+а=30 722420230 
(2]үП2= {5} 2а=10 5 
›хх(ҮПту={2 +3} x {5} ы 2=f=m йыш 
=#{@,5,›@» 
BN RID еа casos — qm 
а bed~ bed ^ bed 
[DR г 
[КЕШЕ 4[s[*] 
ue[»[*[1|e|1[*1]»] 
ы: 
laxe 
From the graph : а 
(4) The vertex of the curve is : (3 »0) a] беек ir 
У ia] Form le by you 
(2) The minimum value =0 gp 
[b] Form the able by yourself »then the mean (X) = 20 8126 
then the mean (X) = 64 5027.07 
0 Luxor | 
[гъ Glad (aj [s] Ea 


]XxY2(0 ,4) $050) »(1 34) »(150)) 

@lynz={4} 

(YNZ) xx={4} « {231} 
={(4 52) 34D} 


[з)п(Ү?)=4 
[b] Let the number be : X 
15-x_ 3. А ы 
Bai 239+3х=60-4х 
7X-221 4X-3 2. Thenumberis:3 


E 
From the graph : 
[3] The equation of the axis of symmetry is : 
[E] The minimum value = 1 


Algebra and Statistics 


а 


@a Be Be 


а 
fa] (7) = {0 +6) +3 54) 
9493) 95 »2)} 
[ÆR is a function because 
every element in X has 


only one image in Y 
Ы) ухх лу=тх л6=3т 
Amel  aye2x 
(juxes лу=2х5 лую 
8 
fal f 00=4-х2 
(131-27-10 [11213] 
[29 [= [о [3 [4 [3 [9 |-] 


From the graph : 
* The vertex of the curve is : (0 +4) 
* The maximum value = 4 


* The equation of the line of symmetry is : X=0 
[b] Let the number be X 


„ый. 

46-х? 2 
25842? = 138-3 x? 
45x'-30 Х?=16 


^X-4 or X=—4 (refused) 
7. The number is : 4 


[a] +> The straight line intersects the y-axis at (b »2) 
~b=0 

222 @ 52) satisfies the function : 
.2=6x0-a ла=-2 

[b] Form the tables by yourself s then с = 1.73 


а 
(ај (3) The range = (3 51 55] 
(2) Risa function on X 
2. Each element in X has to appear only once 
as a first projection in R 
3sb=5 or a=Ssb=3 


dm 


-c^d-dm^dü-m) 


From (1) »(2) 


а 

mb Ee Ma Se 

B 

(ај) = {0 34) 63 36) » 65510] x x 


[2]R is a function because 
every element in X has 
only one image in Y 


E NC — — 
tole ={ф=т л хе2тзу=3т 
,3X*2y | 6ms6m _12m_ 3 
"USy-X Cd8m-2m 16m 4 


fa) 31x 2 (1) Y (15355) 
[Z2 YxXe(05058505650) 
[8] Y = (0 51) 50.53) 5055 50 5 93 93) 
S55) »(5 +1) $553) ,(5 +5)} 


2 7Xy-y2=2Xz-yz 


1 
310-25 


2 4x34B=15 


af @=IS 
ла2+6=15 А 


From (1) »0):: 
[a] Form the table by yourself » then б = 3.29 
b] f Qo = (x-3* 

ШЕЛ 


ofi 
9 


From the graph : 
* The vertex of the curve із: (3 +0) 


* The minimum value = 


* The equation of the axis of symmetry is : X= 


23 


Answers of Final Examinations 


а 

fa YNz={2} 
»Xx(¥NZ)={1} x {2} ={а d} 
[2)п(ХхҮ)=2 

[83)7-Ү={5,6} 

[b] fC) =x"-4 
x [-3[-2]-1]0[1[2]3] 
fo) s [о |-3[-4 ols] 


From the graph + 
* The vertex of the curve is : (0 ›—4) 


* The minimum vah 


R= {(1 46) (3,4) »(4 93) 5652] 


-4 


R is a function because every element 


in X has only one image in Y 


Algebra and Statistics 
[b] Let the number be : X 


[b] ~ b is the middle proportional between a and с 


ых 225«5X'-3343x* лас 
LHS. 
а 
[a] Form the table by yourself 
athen the mean (X) = 16 923.9 
[bl f 09 =4-x? 
sig- Фаё-› 4 q x -1 1 
4т'-4т бт) ^ fe|-s|o| 3 з [о 
о Y 
[b] Form the tables by yourself » then o = 1.73 
x x 
24 North Sinai 
a 
© a (8) 
t From the graph : 
TR={(2 ,4) 1346) 945 у : 
s. {2141696202} (3) The vertex of the curve is : (0 »4) 
[EIR is function because (E) The equation of the axis of symmetry is : Х 0 
every element in X has я 
only one image in Y [3] The maximum value = 4 
vits range = {4 +6 »8} EE 
Ы тух х, 
vya A 
x, 
2x п 


la] © 7 (3) = 15 М4х3+Ь=15 
^ 12+b=15 ^bz3 
x.2- - » 
Е X=2m s y=3m 
3X+2y_ 6m+6m_ 12m _ 3 


(6,6-3) = (2-a 5-1) 
22- 
»b-3 


Ba 


1) 


а 
fa] (ү = {2,5,7} 
(2)X= (2) »x*= {2} x (2) - (052) 


Ib]: 5a-3b i 


eb 


1а+9 


21m+45m _ бтз 


За+2Ь^12т+10т 22m -— 
B s 
fal) Т 

22х3=т 2Ху=6 
Bax=15 М@Чзуу=б лу=4 


| = “Answers of Final Examinations 
Tb] 3] The vertex of the curve is : (0 »—2) а 
(2) The equation of the line of symmetry is : Х=0 [el F090 =x-3 
| (S) The minimum value =~ 2 AOE 
Cæ о] 


[a R= {(-2 +2) »-1 51) 5050) 
2(1 9-1) 99-2) 


Ы фет 
=ст m* 
a-b.em'-em cm(m-l) __т(т 
€" em-c cmi) (0-10) 0+0) 
а) 
b. em | cm om 
ттш A CT een) eT о 


From (1) »(2) 


From the graph : 
* The intersection point with X-axis is : (3 » 0) 
* The intersection point with y-axis is : (0 »—3) 


[b] Form the table by yourself » then о = 1.41 


(ot) Ve йт ешь) seat, жай |97 


Trigonometry and Geometry 


Answers of accumulative tests on 
trigonometry & geometry 


Accumulative test | 1 


El tan (4 ACB) + tan (/ ACD) 
(2) sin (4 B) cos (2 CAD) 


+008 (2 B) sin (2 CAD) = 2$ 


| Accumulative test [2] 


4 
pb 
E DC=5cm. + coz BC) = 4 
Ө The perimeter of the triangle АОВ 
=24 length units. 
5 


[: [ur z) 


b Be а)ь 
b Ta Ba 


E (3) Prove by yourself. 


(022° 3? 
ad 
Bx- 
| Accumulative test [3 
Hn aje а)ь 
8jc 7)с (8]c 


E Prove by yourself. 


B nxs 


E Prove by yourself. 


E (37 The point of intersection of its diagonals 


is: (4+1) 
2)D=(6 +4) 
Accumulat 
[: [ur Be (3)b сь 
5]b [в)ь (7)d Ee 
By=-x+3 


В cos A cos B~sin Asin B =0 


2]m(Z B) e36 52 12 


Answers of Final Examinations 


Answers of model examinations of the 
school book of trigonometry & geometry 


11а Be (3)b 
fon 5b on 
la] >> sin 60° 

»2sin30* cos 30° =2 4 

From (1) » (2) : 2. sin 60° 

à АБ-5+1.2 

[b] >: The slope of AB = 5+1 2 

s the slope of BC i 


^. The slope of AB = the slope of BC 

^ BB BC 

» ^7 Bis а common point between the two 
straight lines, 


е points A » B and C are collinear, 


а] "2 4 cos 60° sin 30 -axdxdi-i 
sunXel X= As? 

Ib] Let B (X +) 
ТАЕ 


кз 2х=7 


| 


Ы: m (4 C)=90° ^ 
2 (AB)? = (6? + (8)° 
-100 IE 
= AB = 10 cm. 
me “—— © 
(cos A cos B — sin A sin B 
6,8 8, 6.9 
10 * 10 
z .m(Z B)=36° 52 12 


la] - 
+. The equation of the straight line is 


The slope of the straight line = 2 


=2х+с 


э: (1 +0) satisfies the equation. 


2х1+с лс=-2 


+. The equation of the straight line is: y=2X—2 


= 5 length units 


{9 +16 


15] МА 2471-39 +0 +17 


‚мв 271 4) (2-6) 
=ү25 = 5 length units 
»мс=үет=29+(02 +27 


= 5 length units 


{э +16 


:. МА= MB = MC 
А +B and C lie on the circle M 
» ће circumference = 230 r=2 x Sx 5 


= 10 5t length units 


Trigonometry and Geometry 


Ib] v АВ={(3-17+(3-5 454 
= 2^[2 length units 
BC (1-3) = 4 - 2 length units 
vAC ^f - Y + 3-3) ={4 = 2 length units 
5^ BC=AC 
а 


[n] + The slope of the straight line = 


+. A ABC is isosceles. 


1 


7. The equation of the straight line is : y=3 xc 


1 53) satisfies the equation. 
Acao 

‘The equation of the straight line is : у =3 X 
=0 


3xlte 


7^ The straight line passes through the origin point. 


+3 
60 (155,75 


NI m 
sdg i us в 
axes ST 
луж3=2 

2 (Xsy)=(5 9-1) 


+ The straight line passes through the two points 
(1 50) and (0 »4) 


The slope = 


‘The equation of the straight line is : 
=-4х+с 


2 the intercepted part from y-axis = 4 
2. The equation of the straight line 


[b]; m (4 B) - 90 РА ІҢ 
+. (АВ)? = (10) — (8) 
ЗАВ = 6em. A — 
күү ву 1-4 
лал (5) +1= 4b a) 


12 cox? C+ com? A=2x (B) ( 
From (1) » (2): 


+. sin? A +1 =2 cos" C cos A 


— "wi 


10. 


b] Const : Draw DF 1 BC 
Proof : : AD// BC » AB L BC 
»DF.LBC 
2. ABFD is a rectangle 

BF =AD=2cm. 
» AB=DF=3cm, 
s FC26-224cm. 


DimA 


From A DFC which is right-angled at F 
=25 


+608 (4 BCD) = $ 


[| Answers of model for the merge students 


3v (£v @x 
ax 5x Wry 
a 
mo Be (aja 
[4]e ®a Be 
в 
mo [2]1 
[8)-3 
з 
91 mà (33 
[4]2 (B)Stength units [8)}(-5›,2) 


Ja (gb Ba Mi Be Mef 


a " в. „ і 1 
[a] 4 sin 45° сов 45° нан. 2 
[b] *: The slope of the given straight line = 3 
'. The slope of the required straight. 3 
.. The equation of the required straight line is : 
у=3Х+с 
57 (1 92) satisfies the equation. 
^223xl*c ELI 
. The equation is : y= 3 X- 
B 
[a] °> X sin 30° = sin 30° cos 60° + cos 30° sin 60° 
whe Д EA E 
2 2 2 
ыу =-1 
si Rae asd 


„ The two straight lines are perpendicular. 


* In the parallelogram » the two diagonals bisect 
each other. 


Answers of Final Examinations 


a 

[a] In AABC: - m (Z B) 90* 
ach em 
AC = 25 cm. е 


PILAA (051) » В(а3) > С@2›5) 
2 The points are collinear 
2. The slope of AB = the slope of AC. 


п 
(2b (gb Be (4 Ble Ble 
NE c 
[а] Draw DF 1 BC 
< AD/'BC «ABL BC 
186 - 


2. ABFD is a rectangle 2% |, 


= BF=AD=6cm, < 
2. PC=4em. sDF=AB = 
From А DFC which is right-angled at F 
(Dey = 32+ 42 =25 ^ DC25cm. 
2 cos (Z DCB) tan (2 АСВ) = $- {у =} 


[b] АВ = +17 + (8-4) 29 +16 =ү25 


= 5 length units. 

›вс={с1-3ўй+(4-17 ={16+9 ={25 
5 length units. 

sAC e (2-37 (8-17 ={1 +49 =750 


= 5^ [2 length units. 
э (АС) = (AB) + (BC)? 
2. A ABC is a right-angled triangle at B 
3% АВ=ВС 
^. A ABC is an isosceles triangle. 


[b]: msE-i-1-k › ту =1ап45'=1 
„щщ Am, 


-k=1 k=O 


[a] In A ABC: > т(2 A) = 90* 
+. (BC) = Q0) + (15° = 625 
7, BC = 25cm. 

2. cos C cos B – sin C sin B 
-15.20 20,15. 
-B-88 


101 


Trigonometry and Geometry 


[b] >: The two diagonals of the parallelogram bisect 


each other 
s Me 
LetD (x+y) 
1 Q3 2 (65,252 
6+х=4 х=-2 
2+у=6 у=4 


Alexandria 


a 
[9a @e Bb We Ba Oe 
а 
[a] с> m (/ C) = 90° 
[REY лав 2l 


Bung 


Fare 
^. "The equation is : y 
la]-Y(a-0*-(7—3) 25 (squaring both sides) 
sa e (ay 225 sa + 16 = 25 
á ла=+ү9 


ла=3 ога=-3 


[b] ++ ДАВО is equilateral 
+C is the midpoint of AB 
+ OCLAB +. (4 BOC) =30° 
7. tan (2 BOC) = tan 30° 
1 


^. The equation of OC is : y 


»70€0€ nee 
^. The equation of OC is : y= x 


V-6F +1" = 275 (squaring both sides) 
^ (X-6 «(y 220 

2 X!-12x 36416-2020 
5(Х-8)(Х-4)=0 


ЫЕ: 
(@ac=YC1-3 + 2-2) ={16 +16 ={32 
= 4°72 length units. 
BD -1(-2-4* +(3 +3) 2 36536 
=72 = 672 length unit 


‘The area of the rhombus 


1ха{үтхвүт 


= 24 square unit. 


[b] + 2 sin X= sin 30° cos 60° + cos 30° sin 60° 


ix 
22 


2. The equation of the required straight line is : 


х+е 
277 (1 22) satisfies the equation. 


22=3х1+е à 
2. The equation is : y=3 X - 1 


[b] > The slope of AB 
» The slope of BC. 


эг The slope of AB # the slope of BC. 
+ А SB and C are not collinear. 


Answers of Final Examinations 


() | ib) 2АВ={ЗАС ^ 
ME 
Q "АС 2 


Let AB = (3 length units, 
»AC =2 length units. 
7 BC = 1 length units. 


Ы: AC 271-3 «(72-27 
={пө +16 2432 = 42 length units. 


»BDed02-4X +(3 +37 


а 

Сс [21а (Sa b [Sd 
B 

lo Xe 


X +X = 1 (multiplying by 3) 


2. The slope of the required straight line = 3- 


2. The equation of the required straight line is + 
à 
у= 2 х+е 
577 @ 5-5) satisfies the equation 


ix 
3 х2+с 


+. The equation is : 


= 136 + 36 =ү72 = 6Y2 length units. 


= The area = 4 x 42 x 62 = 24 square units. 


02) 
From (1) »(2) : ~ сов? 60° = cos? 30° tan? 30° tan 45° 


[b] -: C is the midpoint of AB 


Р, X«0 ‚0+у' 
ET ET 2) 

х Х=6 — nA(650) 
> Aye 28050 


лав ={(0-6Ў +(В-ОЎ =136 + 64 
= 100 = 10 length units. 


^: OA=6 length units s OB = 8 length units. 
+ The perimeter of A АОВ = 6 + 8 + 10 


Trigonotietry ата Geometry 


I] АВ=(3-57+(—2-3Ў=үз +25 
={29 length units. 

»BC=YC2-37 +6442) = (2564 
= 929 length units. 

sAC 2-27) «C4-39 =үзә +49 
=7{2 length units. 


AC#AB+BC 
+ A +В and C are non collinear 


А S B and C are vertices of a triangle 
(АС? > (ABY + (ВС? 
+. A ABC is an obtuse-angled trianlge. 


а 
la] 4) In ДАВС: +> т(2 B) - 90* 
7 (AC) = (5 + 12) = 169 
ЛАС = 13 cm. 
[2]In A ADC: 5 tan (2 ACD) - 13 sin (2 DAC) 
=5x l 


5 
-13х{р=7 


гы 
2. The slope of the axis of symmetry of AB 


2 
‘The equation of the axis of symmetry of AB is : 


cos! 60° + cos? 30° 
fa] 60° tan 60° 


BIG) L/L, 


[n] >> The slope of the given straight line = 


2. The slope of the required straight line = 4 

~ The equation of the required straight line is : 
у=-}х+е 

» 77 (1 +4) satisfies the equation, 


shoo ino i 


^ The equation is: y=- $ x $ 


[b] 3] The two diagonals of the square bisect 
each other 


(2) aB=(-3-27 «(0-49 
= 925+ 16 = 41 length units. 


2. The area of the square ABCD 


= (Гат) =41 square units. 


[G| к-Мопона 


Ge (а We We Bd 


a 


[а] 


Ы 


АВ =й -3ў +0 -0 =з +16. 

=2/5 length units. 
»BC={C1-1P +@Q-4) e (aca 

= 27/2 length units. 
SAC 2 01-39 470) 2 1674. 

2 [5 length units. 
-АВ=АС 
7. A ABC is an isosceles triangle. 


3 
» The slope of CD 32. { 
АВ/СБ 
7 The slope of BC = 2—0. z 
s The slope of AD x 
»BC/ АБ @ 
From (1) »(2): 2. ABCD is a parallelogram 
+ The slope of AB x the slope of BC 
$e 
3 

^ ABIBC 2. ABCD is a rectangle. 

The slope of AC = -2=4 = 
» The slope of BD 3. 
+The slope of AC x the slope of BD 
s ACLBD 2 ABCD is a square. 
In ДАВС:  m(Z C) = 90° 
+ АВ)? = (6)? + (8 = 100 П 
АВ = 10 ст. ж 3 


7. cos Acos B sinAsinB к 


К Жер 8,6 
=10 * 10710 * 107° 


Answers of Final Examinations 


„йай 
TI 


Amam 
2. The two straight lines are parallel, 

[b] < [3 sin x tan 30° = tan 45° cos 2 x 
2 YB хп xxl. ei xcos2x 


135 


Asin X= 00s 2X 
2х+2х=90° 


> m,-tan4$ 


[в] + The slope of the given straight line = 


2. The slope of the required straight line 


and it intercepts from the positive part of 
y-axis 4 units. 


++ The equation is : y 
bOn A ABC : 
vm (2B) =90° 
+ sin (ACB) = d 
^ m(ZACB)e36 SÌ 12 
> (BC) = (5)? - GY = 16 
7 BC-4em. 
2. The area of the rectangle ABCD = 3 x 4 


a 
а (Ec (Se o We [8b 
B 
(а) > m(z Y) = 90° 
А 130-(5=144 9% H 
^ YZ= 120m. £ 
cos X cos Z — sin X sin Z 


-5 х12-12 
-pB B Ae 


[b] Let the positive measure of the angle with the 
positive direction of the X-axis be Ө 


rs АБ-1+2. 
з The slope of АВ = 1+2=1 
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Trigonometry and Geometry 
7 tan 8=1 2.9 = 45° 


2. The measure of the positive angle that AB. 
makes with the negative direction of the 


El-Dakahlia 
а 


[a] v cos (3 Х+6°)= 
23х+6°=60 
PEETI 

mige 
a By-3=x .Зу-х-3=0 
2. The slope of the given straight line 
2. The slope of the required straight line 


х=18° 


The equati 
а 
[a] >> X—sin 30° cos? 45° 
[b] Let D be the Tum of BC 
„+1, 
=(@41,#&%)=@,-1› 
т АВ=АС + ADLBC 
Ар= [2 +37+ 1-07 =ү25+1 
={261епиһ unit. 
a 
[a] » МА={(З +P +C 1-2) ={16+9 


length unit. 
The circumference of the circle 


=2x 2 х5=31 $ length units. 


[b] +: The slope of AB 
2. The slope of the required straight line = 3 
2. The equation of the required straight line is : 
у=3Х+с 
э 72 (1 22) satisfies the equation. 
д2=3х1+с 
^, The equation is : y =3 X- 


мс=-1 


fale Be 
аА (х ›0) » BO sy) 


sas. эз) 


са 


2х=8 


А= (8 +0) 


лу=6 
2 OA=8units › OB=6units. 


+ Area of A AOB = } х8 x 6 = 24 square units. 


п 
fa a Ble 
[b] © 2 sin X= tan? 60° — 2 tan 45° 
2 asinx= (13) -2х1 
sinx=1 sinxe 4 


X= 30" 


[n] > The straight line passes through (2 »0) » (0 »3) 


and it intercepts from the positive part of 
y-axis 3 units. 


[b] In A ABC:  m(Z C) = 90° 
+. (AB = (12 + (5 = 169 A 
< AB =13 cm. EZI 
зсовА cos B — sin A sin B = 
p ws 

13 13 


Н 


' The two diagonals of the parallelogram bisect 
each other. 


^. The midpoint of AC = (25 


Sty= 


~D(-1 34) 
[b] © 2 sin 30° +4 cos 60° =2х $ «4x 4=3 (1) 


van? 60° = (43) =з 


о 
| From (1) and (2) : 
*. 2 sin 30° + 4 cos 60° 
a == 
[a] + The slope of Al 
» The slope of BC = 
The slope of AB # The slope of BC 
+ The points A » B and C are not collinear. 
[b] ^: The slope of AB = 5—1 
7 The slope of the required straight line ==! 
The equation of the required straight line is : 
y= xte 


^ The midpoint of AB = (254,153) „(з ‚зу 
2. (3 93) satisfies the equation. 


2322x346 
23-59-53 


- The equation is : y 


| а 
Ge b (8d (4b Ba [ва 
a 
la] In ДАВС: ' т(2 B) =90° 
2 (АС) = (ВС)? + (АВ)? 


5 sin? A+ sin? C= (в) + (ay 


= (BOY, (АВ) _ (BC) + (AB) 


(АСУ (acy acy 
= AC 
cacy 
О o meat 
amem 
~. The two straight lines are parallel. 


Answers of Final Examinations 


[a] In A ABC: ~ m(Z B)=90° 
+ sin (4 ACB) = d$ 

m(Z ACB) =36° 52 12 

: (BC = (25)? - (15) = 400 

ВС = 20 ст. 


2 The area of rectangle ABCD = 15 x 20 
=300 cm? 


лар 


3-1. 


2 The slope of the straight line 

^. The equation of the straight line i 
77 (1 » 1) satisfies the equation. 
л1=2х1+с 


2. The equation is: y=2 X- 1 


[2] The length of the intercepted part of y-axis 
is 1 unit. 


[n] *; The midpoint of AC = (= rx 


‘the midpoint of BD 


< The midpoint of AC = The midpoint of BD 
2. ABCD is a parallelogram. 

[b] ~ The straight line passes through (3 +0) » (0 $4) 
2. The slope of straight line = 


0-373 
and it intersects from the positive part of 
y-axis 4 units. 


2. The equation is : y = 


а] sin 45° cos 45° + sin 30° cos 60° — cos? 30° 


2 
pet Oat 
Ib (3] BC 2402-6) + (8-0) = 36 +64 
= 10 units. 
AC = [2-2 + (8-3) = 100425 


=575 units, 


Sia 
-ł=0 


7. Saeid’s house is nearer to the school. 
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(2) = The slope of AB = 9=3==3 


3 The slope of ВС. + 


12-6 
5 *: The slope of AB x the slope of BC 


(ce (gb 


[Sa (с (Sa [Sb 


' The slope of the straight line = 2 and it intersects 
from the positive part of y-axis 7 units. 
Its equation is : y 


=2х+7 


[b] -: 4 х= сов? 30° tan? 30° tan? 45° 


а 
[a] "г The diagonals of the parallelogram bisect each other 
5 4-2 3-3). 
^ B= (4? .33)=0 50 
Let D(X sy) 
^ (1 90) = (22,222) 
x xm 
T х=? 
2+1. 
5-0 
DQ:-2) 
2 
[b] «+ tan? 60°- tan? 45° = (43) - 23-142 


a) 


sin? 60° + сов? 60° +2 sin 30° 


| (Ву) 24-3112 0 
1 From (1) » (2): 
| sae 6 = ta 45" 


= sin? 60° + cos? 60° + 2 sin 30° 


=m =m 
7. The two straight lines are parallel 
Ib] » 2AB=73 AC 


E 
AC 

Let AB ={3 length units, 

» AC = 2 length units. 

7. BC = 1 length unit. 


E 


+ sin C= 
а 
[ 


> mAs- 


үз 
Ав e (G3 «(4-07 ={36 +16 

= 2413 length units 
» BC (073) « (76-4) = 74+ 100 

= 21/26 length units 
AC e +3 «(C 6-0) ={16 +36 
= 2713 length units. 


АВ =АС 
2. A ABC is ап isosceles triangle, 


[5] 


The slope of the given straight line 


2 
2. The slope of the required straight line = 2 
2. The equation of the required straight line is ; 


у=2Х+с 


3 » 5) satisfies the equation, 


4522x346 мс=-1 


+. The equation is : ye 2 X — 


11 Port S; 
а 
(b @e Ge Ba (8 (sd 
а 
[a] (3] sin А cos B + cos A sin B BB de 
=1 
011+ (I) «19 


i 


(Ы sin 45° cos 45° + sin 30° cos 60° — cos? 30° 


Nn най» 
[b] m 224-1 › m,=tan4s=1 
^mm 
The two straight lines are parallel, 
а 
[a] +» The slope of the given straight line 
1435-1 
=2 "3 


2. The slope of the required straight line = 3 

2. The equation of the required straight line is 

ys3xec 

52 (192) satisfies the equation. 

2=3х1+е 
7. The equation is : y=3 X- 1 

Ib] v MA = D +E 1-2) 16 +9 


= 5 length units, 


nena 
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Tb] (4) c = 3 units from the positive part of y-axis 

(2)6 units from the negative part of X-axis 
‘The straight line passes through 
(690) (053) 


^ 
vm (ZC) 90° 
(АВ)? = (6)? + (8 = 100 oe И 
АВ = 10cm, 


+. сов А сов В — sin Asin В 
E H 

=f i0- 10 * T0 
"The straight line passes through (3 +0) »(0 ›2) 


250 „52 
0-373 

and interceptes from the positive part of y-axis 
2 units, 


^, The equation is: ye 72 X «2 


[b] 7 


The slope = 


s MB eC 417 (6-2) =үө +16 
= 5 length units. 
MC ef +17 € c2-2) =ү9+16 
= 5 length units. 
^. МА = MB = МС 
2. The points A + В and C are located on 
the circle M 


а 
[n] ^^ The diagonals of the parallelogram bisect each other 
Let E be the point of intersection of the diagonals 


| ege 
| Let D(X sy) 
ee hoes) 


E 


ү +0157 «2 s 
(squaring both sides) 


26-2) «C4 
-12Х+36+16=20 
nx -2xe3220 


2.(Х-®)(Х-4)=0 X8 or Xz4 
[b] The slope = l.l 


у The equation is :y& -2 X «c 
‚г 01 D) satisfies the equation 
4l)e-2x1e6 — 56093 
^, The equation is : ye 2x43 
577 0 +k) satisfies the equation : 
nke-2x043 — 4ke3 


[a] ^: 4 X = соз 30° tan? 30° tan? 45° 


пахи (By рро 


ө 


——— 


Trigonometry and Geometry 


5 77 the two straight lines are perpendicular 
223-4. 
x^ qs 


2. The slope of the required straight line = — 1 


2. The equation of the required straight line is : 
у=-Х+с 


143,345). 
162 (133,333)- 0. 
2. (2 54) satisfies the equation. 
442-246 .с=6 
^. The equation is х+6 


sin? C+ sin? Ae (S) (RY «1 


ЫЈ): МА = (5-17 +0 +17 - 169 
=5 length units. 
^. The area = 7t x (5)? = 25 Л square units. 


| [2] -: The slope of AM = i 


^. The equation is: y= 3 Х+с 


7 (1 э— 1) satisfies the equation. 


110 


ah 


‘The slope of the axis of symmetry of АВ. 
‘The equation of the axis of symmetry of AB 
is:y=-x+e 


+ The midpoint of AB S21 


=(-2 16) 
+ (72 +6) satisfies the equation : 
n622«c I 
2. The equation is : 


ay 


a sin? 60° + cos? 60° +2 sin 30° 
598 pant 
(EY (ppg 
From (1) (2): 
7. tan? 60° — tan? 45° 
= sin? 60° + сов? 60° + 2 sin 30° 


[а] + The midpoint of AC = 


2107,24) 


va 
Ж. (+4) "- 
2. The midpoint of AC = The midpoint of BD 
7. A 3B +С and D are vertices of a parallelogram, 


Ib] Draw AF 1 BC Ace 
DEL BC | 
AD/BC é т ` 
2. AFED is a rectangle T T 
+FE=4em. 2 BF+CE=8em, 


2. BF = СЕ = 4 cm. (А АВЕ = A DCE) 
2. From А АВЕ which is right at F 
5- (4 =9 .AF-3cm. 
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ü-Exl--1 2 
Ak=2 
b]G]LetA(Xx+0) » B(0sy) 


40 0+ 
в 19a (242 i 


^ X26 


лу=8 

Be The slope of АВ = 820 
and it intercepts from the positive part 
of y-axis 8 units 


г. The equation of AB is : y==2xX+8 


[m 


о) 


From (1) » (2) 
++ tan? 60° — tan? 45° 
= cos! 30° + cos! 60° +2 sin 30° 
[b] ~The slope of the straight line у 
7 2 and it intersects from 
the negative part of 
y-axis 3 units 


+. The equation із: 
y=2x-3 


[а] + X sin 30° cos? 45° = sin? 60° 


a 
(Ue [ga Г (S4 [ 
а 
[a] т (4 €) =90° 
2 (AB) 
AB = 10 cm. 
[T cos A cos B —sin A sin В = 6. &- 
=0 
(2) + cos B= ў . 
^ m(ZB)a36* 52 12 
AB = +27 «C1-4y ={25 +25 
= 52 length units. 
»BC = 4-3) +(5 +17 e 4136 
= 37 length unit. 
зАС= [а +27 + 6-47 = 73641 
= 37 length units. 


=i лу+з 
2. The point (X sy) = (5 5-1) 
[b] >: The slope of the given straight line 


The slope of the required straight line = 2 
+. The equation of the required straight line is : 


у=2х+с 
+; (3 2—5) satisfies the equation. 
д-5=ш20х3+с — олс=-11 
7. The equation is y 22 X— 11 
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Trigonometry and Geometry 


КУ 


u 2 
Ge @> > [44 Ba e 2. The slope of AD 
la] In ДАВС: > m (4 В) DEAD 

sin (2 ACB) = 3$ +. @ 52) satisfies its equation 


гт (4 АСВ)=36° SÈ 13 
> (BC) = (25)? - (15) = 400 
“+ BCz 20cm. 
2 The area of the rectangle ABCD = 15x20 | ру 
= 300 cm? 
[b] -VE 27a +(3- 7 = 5 (squaring both sides) 
^ (2-а) + (49 = 25 
4s4asd 16-2570 
na +4a-5=0 
@-1)(@а+5)=0 ла=1 


m 
3 


[а]; 
+ 2sinx= 1х1 
o2sinx= 443 


2 sin X = sin 30° cos 60° + cos 30° sin 60° 


1,8, 8 


2 


[b] 


ШЕП 
m,=m, 


‘The two straight lines are parallel. Me [Ја Bd (4) (S) Be 
а B8 
Ia]: ABz (6-57 «2-39 =үт+25 1а] АВ ={(5 +17 «0-39 =ү36+4 


={26 length units. = 2^[10 length units. 
»эвс= 0-62 «c1 62) - 251 »BC-d (6-57 +0- - 149 
= 726 length units. = "10 length units. 
2D =Y(O- IF + (441? a ie25 2. The area of rectangle ABCD = 24/10 x10. 
= 26 length units. 
= 20 square units, 
AD = (0-5) «(4-39 ={25 +1 
[b] ~ X cos 60° = sin 30° + tan 45° 
[26 length units. quie qe 
2 АВ =ВС=Ср=Ар udi x oer 
^. ABCD is a rhombus. 2х=3 
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[a] vm, dz ul › m stands 
inem, 
2. The two straight lines are parallel. 
m(Z А) =90° 


[b] In ABC 


20) + (15)? 
5 ст. 


2. сов C cos B — sin C sin B 


20 20,15 
$ 25° 25 


[n] + The slope of the given straight line = 2 
П 


ak 
yesixte 
+ (2 += 5) satisfies the equation, 
s-$ezLbx1ec ncm-4 


2. The equation is : y = 


* The slope of AD. 
s The slope of BC. 


ы 


2. 


12-4 

^. The slope of AD = the slope of BC 

s AD IBC 

› +, The slope of AB = 2—3 == 
5-11 

эе slope of CB = Ltt. 


2. The slope of AB # The slope of CD. 
2. АВ and CD are not parallel 
From (1) » (2): 2. ABCD is a trapezoid 


~ The slope of the required straight line == 
2. The equation of the required straight line is : 


a) 


@ 


17 Е! 


(jp Be 


(Ја Gla 


Is] <: The slope of AB = m, = 55: = 1 


+The slope of ВС = m, 


-1 
2. A ABC is right-angled at B 


эт m, xm, =1x=1 


[b] + The slope of the given straight line = 
4. The slope of the required straight line 
The equation of the required straight line із: 

ysxxee 

(3 5- 5) satisfies the equation. 

25а 503+ са 

2 The equation is :y =~ $ x- $ 


2 The diagonals of the parallelogram bisect each 
other 

Let M be the point of intersection of the two 
diagonals. 


C23) (352) 


= 3+Х=-6 

34$ 21 = - 
Tij 3+y=7 y=4 
D(-954) 


овла / ual Y / (eatis) eau, yall] |113 


T eee 


Answers of Final Examinations ——— 


Trigonometry and Geometry 


2 
Ib] sin? 30° = (2) -i а) 
15 сов? 60° tan? 45° 5 (1) -1ў 
PE! 
Per f 


Ia][1]In A ABC; 
+ sin (4 ACB) = 4$ 
(ZACB) =36° 52 13 
> (BO) = (25 - (15) = 400 


'm(ZB)-90* 


*ü-E)xIs-1 
-К=2 


[b] ` The straight line passes through (2 +0) »(0 53) 


3-0 


zi 
0-172 
and intersects from the positive part of y-axis 
3 units. 


7. The slope of the straight line = 


7. The equation is : y==3 x43 


[2a (sb г 


[a] ‘+ The slope of AB = m, = 
э the slope of BC =m, = 
^mm, 

*'7 B is a common point. 
А эВ and C are collinear 


Ib] > X sin 30° сов? 45° = sin? 60° 
"S 2 
x4 <5) «(8j 
{х=} х=з 
ü eee 


la] : A XYZ is right-angled at Y 
XY L YZ » the slope of XY. 
^ The slope of YZ = 1. 

the slope of YZ 


2a-22-3 
[b] ~ The slope of the straight line = 2 and it intersects 
from the positive part of y-axis 7 units. 
7. Its equation is : y=2x+7 
114 


; BC 220 cm. 
++ The area of the rectangle ABCD = 15 x 20 
= 300 cm? 


mm, 
‘The two straight lines are parallel, 


+ АВ ={(6-5# +(—2-3Ў - 1425 
={26 length units. 
+BC= (1-6) +142) 2541 
= 26 length units. 

1cD=$O-I a 1 »1«25 

^[26 length units. 
+Ар =ү0-5) «(4-39 - 1251 

[26 length units. 
2 AB=BC=CD=AD 
+ ABCD is a rhombus. 


[LE 


a 3y=2Xx-6 


+ The slope = 2 and the intercepted part =2 units 
from the negative part of y-axis. 


a 

(Ub Be Wa (4с (S Bb 
а 

[a] Let B (X »y) 


E — Answers of Final Examinations 
[b] (7) + cos x= sin 30° cos 60° [b)z4Xe5y-10-0 5у=-4Х+10 
sens X= 
a xe ЗЇ 2Ї 
(Z)tan 75° 37 2] 3873 


and the intercepted part = 2 units 
from the positive part of y-axis 2 


> m,=tan45*=1 
the two straight lines are parallel 


a 


+4 sin 30° =4 x е] -i«d {з £. 3 i 
1 245° ға 
From (1) » 2) : 2. tan? 60° — tan? 45° =4 sin 30° | [h] -> Тһе slope of the straight line = tan 13: 1 
в and it intercepts from the positive рап of y-axis 
5 units. 


Its equation is: y=-X+5 


B8 
Ia] г AB e fL - D^ C24) ={4 +36 

2710 length units. 
{@ +1ї#+єз+27 =» +1 
410 length units. 
sAC= N0- +34 e 149 


VZ length units. 


»BC 


+. The slope of the required straight line 3 
2. The equation of the required straight line is : 
ys3xec 


+ (АСУ = (AB)? + (BC)? 
2. A ABC is right-angled triangle at B 
sits area =} x AB x BC = } x 210 x V10 


ove ion. 
(1 +2) satisfies the equation. sd aa, 
.2=3х1+с эс=-1 
[b] In A ABC: ++ m (4 C) = 90° 
2. The equation is : y 23 X— an © 
—————=— „мав = АС. z singo” = AC 
8 А 6 
[a] МА +17 «C127 =716 +9 
length units. 
»MB = 4+ 1) (6-2) - 9 +16 
=5 length units. 
sMC-'(Q 1 C272) - 916 &-бу=12 у=-2 
= 5 length units. 2. The intersection point with y-axis is : (0 »— 2) 
. МА= MB = MC =0 
^. A 3B and C belong to the circle М 42X-6x0212 .2X-12 


s its area = Л x (5)? = 25 7t square units. ‘The intersection point with X-axis is : (6 »0) 
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7 tan X = 4 cos 60° sin 30° 
х1х1 А = 
=4х1х1 z tanx=l 


x=45° 


афа 
ipt! * еф: 
^mm 
+ The two straight lines are parallel 


fa] m, e zii 


35 

эт түкт,=-1х1я-1 
7. The two straight lines are perpendicular, 
10] : 2sin 30° +4 соз 60°=2x 1 +4х 4 

=1+2=3 (1) 

sian? 60° = (43) =з о 


From (1) э (2): 2. 2 sin 30° +4 cos 60° = tan? 60° 


э m,=tan 45 


Ib] + The midpoint of AC e (244 , 28 ) 


2 2 
= (494) 

ca үнтү 

the midpoint of BD = ( =1+2 , 424.) 
=(4 54) 


^. The midpoint of AC = the midpoint of BD 
‘The two diagonals bisect each other 

^ ABCD is a parallelogram. 

» the slope of AB = 
ће slope of BC 


a а 
74072 
slope of AB x the slope of BC 


2. ABCD is a rectangle, 


21| Luxor 


Саја Be (аја Bb wa 


v tan 2 X = 4 sin 30° cos 30° 
{з 
sun2xedx E 

1 2X= 60" 
[DE 
+ The slope of the required straight line = $ 


7^ The equation of the required straight line is : 
ys$xec 
+5 @ ›5) satisfies the equation, 


m 


+ The equation is: y= 3 x3 
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The slope of the given straight line = =2 = 2 


2 
"МА =Т= +(—1-3 2 [916 
= 5 length units. 


[a] +: The slope of AB = т, = 


0+4 
Tel 
2-0 


2-0.5 


эе slope of BC = m, 
~ AB BC 
» B is a common point 

+ A SB and C are collinear, 


m,=m, 


[b] In AADC : +; т(/ D)=90" 
+ (CD) = (5) - (4 =9 ^ CD23cm 
In ACAB: г. m (Z САВ) = 90* 
5 (АВ)? = (13)? (5 =144 +. АВ = 12cm, 


7. tan (2 DAC) sin (2 ACB) 
—sin (Z B) cos (Z CAD) 


Аа 


лы 
а 


@e (ga le (4b Me a 


[a] The slope of the straight line = 


=3 


чн 
~+ The equation of the straight line is : y = 3 X «c 
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(1 +3) satisfies the equation : 
3xl+e лс=0 


The slope of the given straight line = 


~ The equation is : y=3 X 2. The slope of the required straight line 
Ib] © MA eG P Cl-2) ={16+9 2. The equation of the required straight line is : 
= 5 length units. х+е 


„мв =C4+ 1 +(6—2) =9+16 on 
=5 length units. 
эмс=ү@ 1 + 2-2) =9+16 


= 5 length units. 
: MA MB s MC [b] «> X sin 30° cos? 45° = sin? 60' 


2. The equation is y-x-j 


^ A 3B and C lie on the circle M 
vits circumference = 2 x x 5 
= 107 length units. 


a 
[n] *: 2 sin E = sin 30° сов 60° + cos 30° sin 60° 
ai BB а 
22апв= хк - 
e2sinE=1  ssnE-d йэ" |= 
I5]: 4592 (X28, 277.) B8 
SX. 2xe6-8 дх=з labes 
Sis — 2ieyen лут9 
в From (1) ›(2): 
A " 
[a] In A ABC:: + m (4 C) «90* " MEUS E нна 
+. (ABP = (6 + (8) = 100. P § | tb) AB [cs-3y + 0-4 = 125 +16 
[41 length units. 
үсе Жа. * AF P= Yi6 +25 
[3] cos A cos B — sin A sin B лын =ч 
6:598 ТК ар = 41 length units. 
[r3] S es A sCD 2172373 «(9-5)» (25 +16 
s m(LB)e36 53 13 =i length units. 
зар =f-2- 27 «(97 4) =116 +25 
= 41 length units. 


> AB=BC=CD=AD 
г. ABCD is a rhombus 
эг AC=YCT-27 +0547 ={вї+1 
={82 length units. 
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[а] 


ы 


Esin’ X + sin? Y = (35 


fa] w 


ы 


[b] m, 
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Trigonometry апа Geometry 


»вр=үс2+3) +(9-07 21581 
={82 length units. 
s AC=BD 


2. ABCD is a square. 


^ The slope of the straight line 
г. The equation of the straight line is 
22 (5 20) satisfies the equation. 
2.0=3х5+с 15 
2. The equation is: y= 3 Х-15 

In AXYZ : : m(Z 2) = 90* 

+ (YZP = 25) - (7 = 576 

4 YZ224cm. 


tan X an ¥ = 2 x J 


2 sin X = tan? 60° — 2 tan 45° 
+ 2sinx= (ү) 
+ 2sinX=3-2 


mm 
~ The slope of AB. 


1 the slope of BC = т, 


m,=m, 


is a common point, 
А эВ and C are collinear. 


~ The two straight lines are parallel 
k-3 | k-3 cm 
ES , ms- 
э The two straight lines are perpendicular 
k-3 


x-3- 


dif 

2 2 
"mr 
LE 7443 
>v m =m 
2. The two straight lines are parallel. 
[]z3X«4y-5-0 4у=-3х+5 
—J А PES 
лу=252х+9 sTheslope a 


and the intercepted part = $ from the positive 
part of y-axis 


[b] + X sin 30° cos? 45° 


о — = 
[a] Draw: AD L BC " 
AB=AC »AD1BC 
+ BD=CD= 6cm. 
In ABD: 
7 m (Z ADB) = 90° 
+ (AD) =(10)°- (6° =64 ~ AD=8cm. 
sm (ZB) =53° 7 48 
(i) +) =! 
1b]  AB=YE1-1 +C 2-4F = үа +36 
= 2710 length units. 
»вс=үо +17 +6342 от 
= (10 length units. 


LI 


pum 


›Ас={@ =й асре «1228 

= 5 length units. 
+ = (АС)? = (АВ)? + (ВС)? 
2. A ABC із right-angled at В 


sits area 


хоо 


2. The slope of AD. 
2. The equation of ADis :y 22 X c 
sv ACAD 

+ @ 56) satisfies the equation. 
2х4+с 
^, The equation of AD is: y=2X-2 


с=-2 


[b] 3) * The diagonals of the parallelogram bisect 


cach other 

« me( 325. 

sm (225.5 
(E)Let D(x »y) 

sd rye (22x22) 

„5х 22+х=8 х=6 
ET ET йк 
PRI r л-2+у=2 лу=4 
^ D(654) 

(Ee (3) [a (S He 


4 X = cos? 30° tan? 30° tan? 45° 
saxe («By «(oy «o? 


даха Зр 


E 
16 


Answers of Final Examinations 


[b] А (х,у) 
бэту=( 


х+8 
2 


yeu 
n2. 


AQ>3) 
(@)MB ={(8-5 +(1-7Ў ={9 +16 
= 5 length units. 
а 


[a] :: The slope of АВ = т, = 


m уан 


5 2х+8=10 


2х=2 


aytisi луз=3 


2-3 


эе slope of BC = m,=——>-= 4 


ч түт, +. A sB and C are not collinear 


› г The slope of CD = т, 


„бе ороо AD = m= 


(7mm 
mam, 
From (1) » (2) : 2. ABCD is a parallelogram, 


[a] :: The slope of the given straight line 


2. The slope of the required straight line = 


7. The equation of the required straight line is 


2 х+е 


+ (3 +4) satisfies the equation. 


y 


| Trigonometry and Geometry 


[b] Draw AF 1 ВС 
+DELBC 
+ АБ BC 
"АЁ LBC 
»DELBC 
AFED is a rectangle 
FE=AD=4em 
A BF+CE= 
+ BF =CE =4 cm. (A AFB =A DEC) 


and the intercepted part = 2 units from the 


negative part of y-axis 


г. AF = 3 em. 
cm. (ABCD is a rectangle) | 
зх $ 
ir$ 
Рт сете C 73V say? | 
(3) +0) ! 
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— Antwers of Multidisciplinaty Exams 


El-Gharbia 


nr E Te 
Ble Sb Za Slc 
Ismailia 
Tb Em aja 
®)с Sb 7)a 
8| Kafr El-Sheikh 
ab zjd 3]d аја 
S)b BH 7]e Eja 
ie Ba з) nn ° m 
S]a в]ь 7)a ajb 
Tb Za aje 3)b 
El-Kalyoubia Be Sa 7d ajb 
Te Eja aje 3)b Qus 
S)a S)b 7b ald 
ad 2b 3)c аја 
[5 El-Sharkia Sa ajb 7)d aje 
iJe ть 3) n 
s]b Bn 7a 8)c 
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Governorates' Examinations 


1 Cairo Governorate y 


(Calculator is allowed) 


u Choose the correct answer from those given : 


| Е The simplest dispersion measure is =- 


| (a) the arithmetic mean. (b) the median. 
| (c) the range. (d) the mode. 
| (82 X?x 3x2 cee 
| (a) 6 X? (b 5 x? ()6x? (d)5 x? 
Wr x={3} » n(Y)=5 othenn (X x Y) = 
(a1 (b)5 (c)8 (d)15 
(@ The simplest form of the expression : 3 X- 4y +5 X47 y is eee 
(a)7X+12y (b) ll Xy (c) I0 X -9y (4)8Х+3у 
[E The relation which represents an inverse variation between the two variables 
y and X is vee 
@xy=5 (DysX43 (с) = 5. (@у=2х 
1х = 4 s then X = == where XC Z* 
(22 (b)4 (c)8 (d)16 


[а] Graph the curve of the function f : f (X) = X? where X € [- 3 » 3] 
»from the graph find : 


The maximum or the minimum value of the function. 


The equation of the axis of symmetry. 


[b] Find the standard deviation to the set of the values : 15 519 , 20 521 525 


B rax (3,4) >» Ү= {4,5}, Ze {5,6}, а: 


@xxy (2)\(X-Y)xZ 


[b] If X » y »zand lare proportional quantities » prove that : Uu = Ls 


(0 S£) А eus / olas] Y/ (Ol) oie уай! 215 & 


a Algebra and Statistics 


(E га] Find the number which if added to both of terms of the ratio 3 : 5 » then it becomes 1:2 


[b] In the opposite figure : x 
The arrow diagram represents 


the relation R on the set X í 


[1) Write R (2) Is К a function ? If it's » find its range. 


[a] If y œ X and y = 20 as X = 4 » find : 
(1) The constant of variation between y and X 
(2) The value of X when y = 40 


[b] Iff CO 2 X*k » f(5213 »find the value of : k 


са 


МУ 
Answer the following questions : 
u Choose the correct answer : 

(4) Double the number 28 is e 

(а) 2 (b) 26 є) 4 (9) 2? 
(2) If Xy 23 »theny OC vere 

(a) x (b) 3X OX «ix 
[S£ X? «y! 225 , (X yf = 49 s then Xy 8 

(a) 6 (b) 10 (c) 12 (d) 24 
(4) If (х) =3 »then f (3) + f C3) = eeens 

(a) 0 (b) 1 (c) -6 (d) 6 
[5)]-2,5[0{-2›,5}= - 

(а) [-2 ›5] (b) [-2›5 (о) +255] «à 1-2 ›5[ 
The range of the set of the values: 5 »14 94 523 515 is er 

(a) 12 (b) 14 (с) 19 (4) 23 


[а] ЕХ 2 {2,5} » Ү= {1,2} » Z={3} > then find: 
[1)п(Х х7) 2) (ҮПХ)х2 
[b] If (0) =4Х+Ь > Я (2) = 10 » then find the value of : b 


Final Examinations _/ 


© гајех = {2,3,5} » у= {4,6,8 10] and R is a relation from X to Y where 
"a R b" means "а= P for each a € X ; b € Y , write R and represent it by an arrow 
diagram. Is R a function ? and why ? 


[b] Find the number which if added to the two terms of the ratio 7 : 11 »it will be2:3 


Vac i {-_ба+б+с_ 
u [a]If2a23b 23c » then find the numerical value of : 7 ——є—- 


[b] Calculate the standard deviation for the following values : 55 ›53 , 57 , 56 ,54 


[5] [a] If y oc X and y = 6 when Х=3 па : 
[1)The relation between X » y [2]The value of y when X = 4 


[b] Represent graphically the curve of the function f : f (X) 24 — X? where x €[- 3 ,3] 
and from the graph deduce the vertex of the curve and the equation of the symmetry axis. 


ia Governorate y ) 


| Answer the following questions : (Calculators are allowed) 


\ 1] Choose the correct answer from those given : 


3 ) 


(1#п(Х)=5 > n(XxY)210 «then n (Y) = ------------- 
(24 (3 (02 (91 
Eir х= —l > у =13 +12 » then (X + ye = cen 
TM (0243 (22 (d)zero 
(3) The arithmetic mean of the set of values : 8 »9 » 7 » 6 and 5 equals --- 
(a)25 (b)7 (c)35 (d)5 
4 For any set Y » then Ø -+ Y 
(a)€ (b) (с DE 
[B]The relation representing the direct variation between the two variables X and y 
b)y=x+3 (9 -$ (9-5 
(8) 


(а)2 (b)1 (с)2? (4)99 


Bg [a] If f : IR ——7 R where f (X) 23 X » mention the degree of f 
„еп find : f 72) f (13) 


Tat+9b 
[b]If5a=3b > then find the value of : 22—76 


X Algebra and Statistics 


El ia iix = (215 15:2] › Y2 (2545658) and R is a relation from X to Y 
where "a R b" means "b = 2 a + 4" for all a EX »bEY 
» write R and represent it by an arrow diagram. Is R a function ? Why ? 


[b] Ifx*y?-14.x?y+49=0 » prove that : y ac 


[a] If (X -2 ,3) = (5 » y + 1) » find the value of each of : X » y 


[b] The following frequency distribution shows the number of children of some 
families in a new city : 


8 | 16 | 50 | 20 | 6 | 


Calculate the mean and standard deviation to the number of children. 


[a] If a » b »c and dare in continued proportion » then prove that : Pid = = 

[b] Represent graphically the function f where f (X) = Х2+2 Х+1 » taking X € [- 4 »2] 
and from the drawing deduce : 
The coordinates of the vertex of the curve. 


The equation of the symmetry axis. 


The minimum or the maximum value of the function. 


(a) x? (b) x? (ox (d) х“ 
(8)If (X 6558) 2 (196y +X) stheny = 

(а) 5 (b) 6 (с) 2 (d) 12 
(3) The solution set of the equation : X? +450 in Ris ө 

(a) {4} (b) {-2 +2} (о {-2} (02 
If Xy =7 o then y oC сзсз: 

@ ж (b) X-7 (c) X (d) X47 
(8]1f X? - y? = 16 and X y= 28 s then X- y = e 

Q2 _ (b)1 (c) 128 (d) 64 
(8) If £ (X — Х) = 36 to the set of 9 values » then o = e+ 

(а) 2 (b) 4 (©) 18 (d) 27 


Final Examinations _/ 


(El га] Represent graphically the function f where f (9) = (Х-2)2 » хЄ[0›4] 
From the graph » deduce : 


(4) The equation of the symmetry axis. 


[2] The maximum (minimum) value of the function. 


Ib] fy cc Land x=2 4 when y = $ » find the value of y when x=3t 


[a] ifX={25355} » Ү= (4565.8 10} апа isa relation from X to Y » 


where "a R b" means "2 a = b" for each a € X »b € Y 
(1) Write R and represent it by an arrow diagram. 
{2 Is К a function ? 


3 
[b] If a ›Ь » c and d are proportional » prove that : 3| 2&=3¢ -äte 
53-34 b*d 


[al 1fX={254} » Ү= {4,0} » Ze (4555-2) > find: 
@M@-yY)x«NY) (8)n (x?) 
[b] If f(X)=4X+b , f (3) = 15 » find the value of : b 


(al if à — - © 


c 
2Х+у 3y-X 4Х+5у 
[b] Find the standard deviation for this distribution : 


» prove that : d zabat 


17 


4 5 | Total | 


20 | 19 100 | 


5 El-Sharkia Governorate Д © 


Answer the fi oll 


rae os 


* (Calculators are allowed) 


u Choose the correct answer from those given : 


[1] If the arithmetic mean of the quantities 2 X 53 54 55 equals 4 then X = зс 


(21 (52 (с)3 (94 
(2]IfXxY2 (0525 (3 4}, еп X N Ys зет 
(a) {1,2} ©) {6:4} (09 (9) {1,4} 
If y = т X where m is a constant + zero » which of the following statements is false ? 
(a) ya x (b Xay (©) х= у (d) хо 


M Algebra and Statistics 


[а] Іа »b sc »d are proportional quantities » then 2—— —; = eee 


(a) zero (b)1 (02 (d)3 
(5) f: f CO» Qa-2) XO «3 X? + X +2 is a polynomial function from the second 
degree when a = ves: 


(a) zero (b)2 (с)3 91 
(6) If the point (a — 5 » 5 — a) lies in the fourth quadrant > then ------------.-- 
(а)а>5 (b)as5 (с)а>5 (d)a«5 


[а] ЕХ 2 {1,2,3} > Ү= (354) find: 
(x-v (2) (ҮПХ)хҮ Bn (Y?) 


[b] If а » b »c and d are in continued proportional » prove that : 


b+d _а 
са+а с 


fal Х= [T 51 zero - 1,71] > Ү={1,2,ею›-1›—2} 
and R is a relation from X to Y where " a R b " means "a is the multiplicative inverse 
of b" for each a € X and b € Y 
Write R and represent it by an arrow diagram. Is R a function ? and why ? 


[b] If y varies inversely as X? where y=9atX= B 


» find : (T) The relation between y and X 


2| The value of y when X = i 


a] Represent graphically the quadratic function f where (х) =(Х-3)?+1 
[a] Rep grap! y the q 


taking X € [0 » 6] From the graph deduce : 


(1) The coordinates of the vertex of the curve. 


(2) The minimum value of the function. 


(з | Тһе equation of the axis of symmetry of the curve. 


2 Xy+yz 
4$ 7575; find the value of : — —- 
32-9" x+y? 


[a] Calculate the standard deviation for the values : 12 »13 516 , 18 521 


[b] If (х) =aX+band f (a)=b 
Find the value of the expression : a b? + 5 


& 


Final Examinations E. 


б) El-Monofia Governorate 


Answer the following questions : (Using calculator is permitted) 


u Choose the correct answer from those given : 


[1] The number 3 belongs to the solution set of the inequality =+ 

(a) X»3 (b) X <3 (c)-X2=-3 (d)-X23 

zero 2 

[>] G3) — v3) 

(а) < (b)> (с) = (9) < 
[E] The number lying between 0.02 апа 0.03 is == 

(а) 0.00025 (b) 0.0025 (c) 0.025 (9)0.25 
[а)ға < 5 , then ће point (2 »a — 5) lies in the «== quadrant. 

(a) first (b) second (c) third (d) fourth 
(811325 then 5 a—3 b44 c 

(93 (b)4 (c)5 (d)6 
(ry (€ -30 = 48 of a set of values and the number of these values is 12 

a then O = eee 

(а)2 (b)-2 ()-4 (d)4 


(a]igX={-1,51,2} » Ү= (2545658) »R isa relation from X to Y 
where "a R b" means "b = 2 a + 4" for each a € X and b CY 


[1 Write R and represent it by an arrow diagram. 


[2] Show that R is a function and write its range. 


[b] If the straight line which represents the function f : IR ——> R where f (X) 26 X-a 
cuts y-axis at the point (b »3) » find the value of : 2 a — 5 b 


lalirX-2[1] › Y={253} » 2= (354 55] > find each of the following : 
@xxy (8]X x (Y-Z) Ehn (Z2) 
p.c 


b А А Я „a+b? 2 
[b] If b is the middle proportional between a and c » prove that : ы 5 
с 


[a] Ifa: b:c=2:3:5anda+b+c=35 , then find the value of each of : a » b апіс 


(blify=a+7 > aoc; and a =3 when X=2 » then find : 


(4) The relation between X and y (2) The value of y when X =3 


* 


a Algebra and Statistics 


W [al Draw the curve of the function f : f Q0 = X? -4 X » taking XE[- 1 55] 
and from the graph find : 
(4) The coordinates of the vertex of the curve. 

(2) The equation of the line of symmetry. 


(8) The maximum or the minimum value of the function. 


[b] Find the standard deviation for the following set of values : 20 , 27 »5 , 16 »32 


& El-Gharbia Governorate M 


uU Choose the correct answer : 


[1] The following functions are polynomial functions except the function f 


where f (X) = ceee 

(X43 (12x«1 e x(x+4) (d) X? Qc 4) 
The solution set of the equation : (X — 5) = 1 in R is eseese 

(a) {5} © {5 »-5} (с) Ж (d) R- {5} 
@ If (a- 7 ,26) = (-3 b°- 1) s then fa? +=. “ 

(а) 5 (b)-5 (с) #5 (d) +7 
The second proportional to the numbers 2 ›... » 8 is ses 

(а) 4 (b)6 (c) +4 (4) +6 
(5) The range of the set of the values: 7 33 569 55 іѕ............... 

(а) 3 (b) 4 (c) 6 (d) 12 
(8) If y œ X and y = 2 when X2 8 then y = 3 when X= зс 

(a) 16 (b) 12 (c) 24 (4) 6 


fa] fX={-25-352} » Y- (1. 5 +8} andR isa relation from X to Y where 
"aR b" means "2? = b" for alla € X »b €Y » write R » and represent it by an arrow 
diagram. Is R a function or not with a reason ? 


[b] If X^ y? 14 X? y +49 - 0 » then prove that : y oc Ж 


[5] [а] Ifa » b ›с and d are proportional quantities» then prove that : ® B be 2h 


[b] Represent graphically the curve of the function f : f (X) 22 — X? » taking X € [- 3 ,3] 
and from the graph deduce the equation of the axis of symmetry» the maximum value 
or the minimum value of the function. 


Final Examinations 7 


u ГаЈ#ХхҮ= {(1 ›1) ,(13),(1› 5} » find Y? and represent it by a Cartesian diagram. 


[b] Find the positive number which if we add its square to each of the two terms of the 
ratio 5 : 11 »it becomes 3 : 5 


[5] [a] If the straight line representing the function f : R —» R where f (X) = 6 X - l cuts 
the y-axis at the point (m » 3) » find the value of each of : l and m 


[b] Calculate the arithmetic mean and the standard deviation for the following data : 
23 ,12 ,17 $13 » 15 rounding the result of the standard deviation to one decimal place. 


8) El-Dakahlia Governorate f 


Answer the fol 


"S: (Calculator is permitted) 


wW [a] Choose the correct answer from those given : 
15 х=9у LI emen 

(а) 27: 10 (b)9:5 (с)5:9 (4)81:25 

(2) In the opposite figure : 


The curve of a quadratic function » A (- 4 » 0) 
» then the equation of the axis 


of symmetry is X 2 зс 
(a)1 (5-1 
(0-2 (90 
The number added to each of the numbers 1 ›3 »6 to be proportional is ·· 
(a)4 (b) 3 (с)1 (92 
[b] If b is the middle proportional between а and c » prove that : Гы + E - 2a 
[2] [a] Choose е correct answer from those given : 
GOI f (X 3) = X-3 » then f (7) = eese 
(а) 4 (b) 1 (с)7 (d) 10 
[8]If X (X -х)? = 36 for 9 values » then the standard deviation =з. 
(a)2 (b) 18 (c) 27 (d) 4 
(S)If f Q9 23 then f Q - f (7) = e 
(а) 5 (b) -5 (c) 0 (4-4 
[b] If X= {455 57} >R is a function on X and R = {(а » 5) » (b > 5) » (4 > 7)} » find: 
C The value of 3a+3b The range of the function. 


(D Neu / зше! Y / (сАШ) ool, уана Lbs 
D 


А. Algebra and Statistics 


a b a+b a-b 
u la if yy EET » prove that : ту = 3X7 sy 


[b] Calculate the standard deviation of values : 12 » 13 » 16 » 18 521 


[a] The opposite figure represents 
the curve of the function f where 
f )=X?-(k-2)X-k+4 
» the figure OABC is a square. 
Find the value of : k 


[b] If y = 1 +b » b varies inversely with the square of X»X=laty=5 У 
»find the relation between X and y » then find the value of y at X - 2 


[a] lf f 02a х?,! (X) = c are two polynomial functions where 3 f (2) + 3 { (х) =6 


» find the numerical value of : 2 f (0) + 2 l (T) where a and c are constants. 


[b]1fX={3 5557} » Y={X:XEN »10<X< 30] and the function f from 
X—+Yis f ={( 9) › (5 +15) (7 »21)} 
(1) Find the domain of f [2) Write the rule of the function. 


9 Ismailia Governorate / 


Answer the following questions : (Calculators are allowed) 


u Choose the correct answer from those given : 


(4) The expectation of the match of Ismaili club in mathematics is called -+++ 


(a) probability. (b) equations. (c) inequalities. (d) relations. 
(2) The third proportional of the quantities 2 » 3 and 6 is === 
(a)1 (b)4 (с)9 (4)12 
[3] The number z Ez is a rational number if X € 77sen 
(4) zero wt ©+ @5 
(4) If the point (b — 4 » 2—Ъ) lies in the third quadrant; then b = += 
(a)2 (b)3 (с)4 (96 
[8)f 17 X 82 11 sthen 17 X4 11 2 
(28 (b) 11 (c) 14 (9) 17 
If a set of values are equal » then the dispersion of these values is 
(a)> zero (b) < zero (c)=1 (d) = zero 


e 


Final Examinations ZS 


B гајіғх = {2,3}, y={3.4,5}. find: 
mxxY (gx? En (Y?) 


[b] If 3a2 4b » find the value of : 225. 
5a-3b 


[a] If y varies inversely with the square of X and y = 5 when X - 3 
» find the value of y when X = 2 


[b] If the straight line which represents the function f : IR —— R where 
f OQ 23 X — а cuts the y-axis at the point (b » 5) 
» find the values of : a and b 


[a] If we add double the number X to each of the numbers 1 » 3 and 7 » it becomes 
proportional quantities. Find the value of : X 


[b]£X2([-15152] » Ү= (2:456, 8] and RR is a relation from X to Y 
where "а R b" means "b 22 a + 4" foralla EX »b EY 


(1]Find the relation R and represent it by an arrow diagram. 


[2 |15 R a function ? and why ? 


[a] Represent graphically the curve of the function f : f (0) 2 2- X 2 
where X €[-3 » 3] » then from the graph find : 
(4) The coordinates of the vertex of the curve. 
(2) The equation of the axis of symmetry. 


(3)The maximum or minimum value of the function. 


[b] Calculate the standard deviation of the values : 12 » 13 » 16 › 18 апа 21 


C 


10 Suez Govern 


Answer the following questions : (Calculators are allowed) 


u Choose the correct answer from those given : 


(1]1f 2 ,3 „бапа X are proportional » then X = -+ 

(а)9 (b) 18 (с) 12 (4)3 
8]If 3 a k= 12 a? , then k = v 

(а)4 a? (b)3a (c)4a (32 
(3IfX2[15,2] » Ү={3›,4} o then 85 € 

()XxY (bYxX (ox? (v? 


M Algebra and Statistics 


(4) If (a » 5) = (6 b) then a +b = с 
(а) 5 (b) 11 (с) 6 (41 
[5) Sum ofthe values. жин 
(а) the range. (b) the standard deviation. 
(c) the arithmetic mean. (d) the mode. 
[8] If the point (2 » y) lies on the X-axis » then y + 4 
(a) 5 (4 (с) 2 (9 3 


[a] If4 a=3 b » then find the value of : 5270 


[b] IfX={05354} » Y2 (1525354 5] and R is a relation from X to Y 
where "a R b" means "a + b = 5" for all a EX b EY 
1) Find the relation R 

(8) Represent the relation R by an arrow diagram. 

(8] Is R a function ? 


[a] If X x Y= {(2 +6) (2,9) 856 (3 »9)} > find: 


Wx>yY 199434 
[b] Draw the curve of ће function f : f (X) = 1 + X? at the interval [-3 3] 
and from the graph find : 


(1) The coordinates of the vertex of the curve. 


(2) The equation of the axis of symmetry. 


(8] The minimum value. 


2 2 
[a] If X »y »z »rare proportional quantities » then prove that : EE. = = 
yer 


[b] From the data of the following table ; answer the following questions : 


(1) Show the kind of variation between y and X 
(2) Find the constant proportion. 2 4 
(3) Find the value of y when X = 3 BE B 7 2 


laltfQo-x?^-3x › в(0)=х-3 
@ Find: f (2) + g (2) (2) Prove that : f (3) + g (3) 20 
[b] Calculate the standard deviation for the values : 12 » 13 »16 518 »21 
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11 Port Said Governorate y 


\ 1] Choose the correct answer from those given : 


MEG 55) € (3.6) x [x8] s then XS 
(а) 8 (b) 6 (с)5 (d)3 
2) The linear function given by the rule y = 2 X ~ 1 is represented graphically by 
a straight line intersecting the y-axis at the point ==- 
@ (+ +0) (b) 05-1) (961,0) «(o 1) 
[3) The difference between the greatest value and the smallest value in a set of individuals 
is called --------------- 
(а) the standard deviation. (b) the arithmetic mean. 
(c) the median. (d) the range. 
(4) If the point (X - 4 ;2 — X) where X € Z is located in the fourth quadrant 
s then X= veces 
(a)2 (b) 3 (с)4 (d) 6 
[5] Which of the following tables represents the direct variation between X and у? 


ma Ы = | - @ Em 
10 9 


т ] -2 L5 [1] 


(8)If (X-1 11) -(8 o a settee 


(а) 5 (b) +5 (y (d) 25 
[а] Х={1,2} » Y2(255] » 2= {4,5} , then find: 
1)n(Xx2Z) B)(X-Y)MZ 
[b] Represent graphically f : f (X) = X? 4 2 X & 1 consider X € [- 4 2] 
From the graph deduce : 
[1) The coordinates of the vertex of the curve. 


The minimum or the maximum value of the function. 


[a] If f O9 2 4 X + b and f (3) = 15 » find the value of : b 
[b] Ify œ Land y = 6 when X=2.5 »find : 
The relation between X » y [2) The value of y when X - 5 


x Algebra and Statistics 


B гах = {1,2,3}, Y {12,21,47 , 52} and R is a relation from X to Y 
where "a R b" means "a is a digit from the digits of b" for each a € X »b € Y 


(1] Write R and represent it by an arrow diagram. 
[г | Which of the following relations is correct and why ? 1 К 52 ›2 К 21 ,3 R 47 


[b] I£ 7 , X and X are in continued proportion » then find the value of : X * у? 


[5] lans. > then prove that : —— 7 —— = t 


[b] Calculate the arithmetic mean and the standard 
3262729915 


& N| 


leviation for the values : 


12 Damietta Governorate y 


Answer the following questi ns : (Calculators are allowed) 


ul Choose the correct answer from the given ones : 


(а) 6 (b)- 6 (с) + 6 (4) 18 
(2) The point (— 2 » 5) lies in the з quadrant. 

(a) first (b) second (c) third (d) fourth 
(8) The commonest measure of dispersions and the most accurate is +++- 

(a) the median. (b) the arithmetic mean. 

(c) the mode. (d) the standard deviation. 
ŒR = -v 

(9n ъв, NR сук UR @@0® 
(8)If (X -3 » 2%) 2 2532) s then (X sy) = eeens 

(a) (5 32) (b) (2 » 5) (c) 5 $5) (d)(2 +2) 
(в) X y 2 8 s then y œ 0...0. 

(а) Х-8 ot (ox (X48 

[а] X={255} » Y={1,2} > Z2 {3}, find: 

mn (X x Y) (8(X-Y)xZ wy? 

[b] If b is the middle proportional between a and c » prove that : = b > = 
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(8 taj tfX={1,3,4,5} » Ү={1,2›3,4›5 56} and R is a relation from X to Y 
where "a R b" means "a+ b = 7" for alla EX ‚b EY 


[1] Write R 
[E] Show giving reasons that R is a function and find its range. 
2Mx-y y я 
[b] If Xan T » then prove that : y œ z 


[a] Calculate the standard deviation for the values : 12 » 13 516 518 , 21 


[b] If y cc X »y 26 when X 23 > find: 
(1) The relation between X » y 
(2) The value of y when X = 5 


[a] == » then prove that : үз х2+3у2+22=2Х+у 
[b] Represent graphically the function f : f (X) 2 Х2+3 » хЄ[-2›2] 
From the graph deduce : 


[1] The equation of symmetry line. 2) The minimum value of the function. 


43» Kafr El-Sheikh Governorate y 9 


Answer the following questions: (Calculator is allowed) 


\ 1] [a] Choose the correct answer from the given ones : 


[A] The third proportional of the numbers 4 » 12 »...... 248 15 
(а)7 (b) 32 (c) 16 
(a sss {1,2} 
(€ € (od (c 
(3) The range of the set of the values : 7 »3 »6 » 9 and 5 equals --------------- 
(a)3 (b) 6 (c)4 (d) 12 


[b] Represent graphically the function f : f (X) = (X - 2)? » where X € [- 1 , 5] » then 
from the graph deduce the vertex of the curve » the equation of the symmetry axis and 
the minimum value of the function. 


[a] Choose the correct answer from the given ones : 


m(17+15) (17-15) = eee 


(a) 2 (b) 12 (c) 35 (d)-2 


a Algebra and Statistics 


_ БЕ 1+151= 
(а) zero (b) 25 (с) 10 (d) – 10 
BIf (x-2 ,3) = (5 »X+y) »thenX-y=- 
(а)7 (6) 3 (с)—11 (4) 11 
[b] If y is the middle proportional between X апа z » prove that : x - ут 


[a]tX = [1535455]. » Ү={1,2,3,4,5} and К is a relation from X to Y 
where "a R b" means "b = 6 - a" for alla EX »b CY 
Show that R is a function and find its range. 


[b] If 3 X 2 2 y » find the value of the ratio : Е X 


Write R and represent it by an arrow diagram. 


[a] fX={2,-1} » Y={4,0} » Z-(455.-2) «find: 
@xXxy (ynzxx (8)n (Y?) 
[b] If f (X) 22 X + a and f (2) = 1 » find the value оѓ: a 


[a] If y changes inversely with X? and y =2 when X=4 
(1) Find the relation between y and X 
Deduce the value of y when X = 16 


[b] Calculate the arithmetic mean and the standard deviation of the set of values : 
8,9,7 ,бапі5 


1 El-Beheira Governorate Д 


u Choose the correct answer from the given ones : 


The solution set in R for the equation X? +9 =0 is ‚> 
(а) {-3} œ) {3} (){-3 »3} @@ 


(8) If the point (k—4 » 2 — К) where k CZ is located in the third quadrant » then К=з ттс 
(a)2 (53 (с)4 96 
(8) The multiplicative inverse of ће number 45. is 


wie T. ( 673 (0233 (@-243 
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(@)IF7 +x ry are in continued proportion » then X? y = ee 


@)7 4 ()14 (d)49 
[5)If ac 3b27 » c=3 , еп ће value of a+3(b+c)= 
(a) 10 (b) 16 (c) 21 (d) 30 
(©) The difference between the greatest value and the smallest value in a set of 
values is called ss. 
(a) the arithmetic mean, (b) the median. 
(c) the range. (d) the standard deviation, 
a fallfX={1} » Y2(253)] » Z={2+5 56} «find; 
G)Xx(Y n2 (2)n (22) 


[b] Find the positive number which if its square is added to each of the two terms of the 
ratio 5: 11 »it becomes 3 ; 5 


[5] [a] If the point (a » 3) is located on the straight line which represents the function 
f: R—+R where f (X) = 4 X- 5 » find the value of : a 


(pe Sth Pte. £48 , then prove that ; 


а+р+е 7 
a 


[a] If X = (153 5] and R is a relation on X where "a R b" means "a + b = 6" 
for eacha EX sb EX 


[1) Write R 
[2] Show that R is a function and find its range. 
[b] Calculate the standard deviation for the values : 17 »22 , 20 , 23 , 18 


[a] If yx X sy=6 when X23 п; 
(1) The relation between y » X 
(2)The value of y when X= 5 


[b] Represent graphically the quadratic function f where f (X) = x? - 3 
» where X € [- 3 » 3] and from the graph deduce : 

(4) The equation of the axis of symmetry, 

(2) The minimum value of the function. 


(Үз Y ле / uiuo] Y/ (o leal pabl ы LA 


IN. Algebra and Statistics 


© El-Fayoum Governorate y 


Answer the following questions : (Using calculators is allowed) 


u Choose the correct answer : 


[1] The positive square root to the average of squares deviations of values from the mean 
is called Шет 
(a) median. (b) mode. (c) range. (d) standard deviation. 
(8) f GX) 2 6sthenf C2) = eee 
(a) - 12 (b) -3 (c) 6 (d) - 18 
(3 [-5:3]-1-553[ 2 
@ (-553] €) ]- 5:3] © [-5 >31 «à 
(4) The fifth of the number 5? equals зт 
(а) 5? (Ы) 5° (с) 55 (д) 5$ 
(8) 1f 5 = I = ia » then each ratio equals эзсе 
(аў Х+утт (b) xti © Brie (d) ES 
(8) If X is an odd number » then the odd number of the following is «7 
(a) x-1 (b)X+1 (c) X+2 (d) X43 
[a] If 3 a=2b » then find the value of the ratio : EI 
[b] If (х) =a X + 5 and f (- 3) = 8 » then find the value of : a 


5 : x+y? _ 
[a] If X » y »z are in continued proportion » prove that : Pra = EI 
[p]i£X 2 [215152] » Y2 {2,4,6 ›8} andR is a relation from X to Y where 
"a R b" means "b = 2 a + 4" for each a C X »b EY » write R and represent it by an 
arrow diagram » show that R is a function from X to Y » why? 


[а] If y œ X and y = 20 when X = 7 › then find the relation between X and y » then find the 
value of y when X = 14 


[b] If(5-2Xsy)=( ,27) , then find the value of : 43 x+ y 


[a] Represent graphically the function f : f CO = X2 -2 where X € [-3 »3] апа from 
the drawing deduce the coordinates of the vertex of the curve and the minimum value 
of the function. 


[b] Find the standard deviation of the values : 7 › 16 51355 59 


© 
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16) Beni Suef Governorate y y^ 
\ J 


Answer the following questions : (Calculator is allowed) 


u Choose the correct answer from those given : 


(4) The point (- 4 »— 2) lies in the --------------- quadrant. 

(a) first (b) second (с) third (d) fourth 
(2) If X represents a negative number › then the positive number from the following 

ИИ 

(22X (53x? ()4x? (d)6 x> 
[3)If X y 2 1 » then y varies with e 

a$ (b)X-1 (x @х+1 
(4) The simplest and easiest method of measuring dispersion is =- 

(a) the median. (b) the mean. 

(c) the standard deviation. (d) the range. 
(s) = 4 = т =k where k ER » then bare енене 

o ук (к 93 
(8)13X22y еп 3 = sei 

ат (OE (2 o$ 


[a] Find the number that if we add it to each term of the ratio 7 : 11 » it becomes 2:3 


ЫХ = {1,2,3}, Ү= {1,3,4 59} and В is a relation from X to Y 
where "a R b" means "b = а?" for alla C X »b CY » write R and represent it by an 
arrow diagram and show whether R is a function or not. 


= -2y+5 
[a] их l.i 232 E +22 , find the numerical value of : k 


[b] Represent graphically the function f: f Q9 22- X? » x€[-2 2] >from the 
graph deduce the vertex point of the curve and the maximum value of the function. 


[a] If y varies directly with X and y = 3 when X = 15 ; find the relation between y and X 
y y 
» then find the value of X when y = 100 


Ib]i£X 2 [152]. › Y- (3.455) find: 
[xxv (8)YxX 3)x? 


X Algebra and Statistics 


E га] ff =3X+k » g(X)=k where f and в are polynomial functions 
» find the value of k if : f (3) + g (5) = 15 


[b] Calculate the standard deviation of the set of values : 12 › 13 » 16 518 »21 


= 
ze 
Q El-Menia Governorate 


Answer the following questions ;} (Calculators are allowed) 


E Choose the correct answer from those given : 


y5 20 
(a) {25 (b) 505 (о 95 (à) 35 
| (2) If three times a number = 45 » then + this number = «em 
| (a) 15 (b) 5 (c)3 (9) 9 
B 52х 5-2- 
(а) 5 (b) 1 (с) zero (d)-5 
(4) Кп(Х) =3 » n(XxY)2 12 thenn(Y) Se 
(a) 4 (59 (c) 15 (d) 36 
(5) The relation which represents direct variation between the two variables X and y is «++ 
(а) Ху=5 (b) y=X43 © Fae @ = 
[8] The range is the ............... measure of dispersions. 


(a) simplest (b) greatest (c) difficult (d) otherwise 


la] #X={1 0203} » Ye {1,4,1 4} andR isa relation from X to Y 


where "a R b" means "a is the multiplicative inverse of b" for all a € X »b EY » 
write R and represent it by an arrow diagram. Is R a function ? Why ? 


[b] If b is the middle proportional between a and c » prove that : гк = b = 


| IE ary- 3 X find the value of 75 2 


[b] fX 2 (354) » Ү= {4,5} » Z2 (655) »find: 
0X x(Yf12) (2) (X-Y)xZ 
VE to] ity c Lond y = 3 when X 22 » find : 
| (4) The relation between X and y (8) The value of X when y = 4 
[b] Calculate the standard deviation for the values : 12 » 13 » 16 » 18 »21 
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(E га] Mention the degtee of the function f : f (X) 2 3 - 2 X? » then find : f (0) and (2) 


[b] Represenit graphically the function f : f (X) = X? 4 2 X+ 1 » consider x €[-4 » 2] 
and from the drawing dedüce : 


(4) The equation of the symmetiy axis. 
(2) The maximum or the minimum value of the function. 


18 Assiut Governorate ; ( ma 


Answer the following questions : (Calculator is allowed) 


uU Choose the correct answer : 


x5 x?2 ss (where X # 0) 

(a) х? (b) x? (o) x1? (d) x5 
[2)if£X2 {1}, Ys (3) sthenn(X x Y) see 

(a) {(1 ›3)} ©) {6 0] (с)3 (d)1 
[B] The multiplicative inverse of the number 0.25 is - 

(a)4 (b) - 025 ©} (@-0.5 
[а] The middle proportional between 4 , 16 is eese 

(2-8 (b) 8 (с) + 8 (9) 64 
(8)0.12 +03 8 eee 

(a) 042 (b) 0.15 (c) 0.24 (d) 0.36 
(6) The range of the set of the values : 4 » 14 , 25 and 34 equals «e 

(а) 4 (6) 30 (с) 38 (9) 34 

lal £X 7 (657) » Ү= (357) »find: 

Gxnyxx (2)n (Ү2) 

[b] If F sts 4 › then prove that : ilb =2 


Ls] la]ifX = (215253) » Ys (1545659) and R is a relation from X to Y where 
"a R b" means "a? = b" for each of a € X » b EY » write R and represent it by an 
artow diagram and show that R is a function from X to Y and find its range. 


Ib] If y œ Land y 2 3 when X=4 
(4) Find the relation between y and Х (2)Find the value of y when X = i 


u [a] Find the positive tiumber which if its square is added to each of the two terms of the 
ratio 7 : 11 »it becomes 2:3 


\. Algebra and Statistics 


[b] Represent graphically the function f : f (X) = x?-4,x€[-3 ,3] » from the graph 
deduce the vertex of the curve: the maximum value or the minimum value of the 
function and the equation of the axis of symmetry. 


fal If f O92 2-2 > р(х) =3 fina: 7 (12) +26) 


[b] Calculate the arithmetic mean and the standard deviation of the set of the values : 
11 512515 517520 


C 
(8 
/ R 


A nswer the following questions D (Calculators are allowed) 


uu Choose the correct answer : 


(1) 28 +28 +28 +28 =... 

(а) 232 (b) 8° (c) 219 (d) 47 
(2)IfÉnQQ 22 » n(Y) 29, thenn(XxY) = зз зз 

(а) 6 (b) 18 (c) 11 (d) 7 
(8) 43 x - 1-2 (X €) » then x 2 ———— 

(3 (345 (c) -3 (OLEI 
If 8 56 » X » 12 are proportional quantities » then X = с 

(а) 4 (b) 16 (с)5 (4) 25 
(5) If the median of ће уашев:а+3 » а+2 » а+4(аЄ2*) 15 8 »then a = сезсе 

(a) 2 (b) 5 (c)3 (9) 4 
OR is a measure for dispersion. 

(a) The median (b) The mode (c) The range (а) The mean 


[a] If X x Y={(1 51) +(1 53) 9 (1 5 5)} 


»find :[1]X Y [21Үхх 
X2: „3Х+2у 
[b] Шу= 3 » then find the value of y-X 


fa]líf£X = {0 ,1,2,3} » Ү= {2,3 54.5556} »R isa relation from X to Y where 
"a R b" means "a+ b = 5" for eacha C X »bCY 


(1) Write R and represent it by an arrow diagram. 
(8)Show that R is a function from X to Y and find its range. 


[b] Find the number that if we add it to the two terms of the ratio 7 : 11» ће result will be 2 : 3 


© 
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u [a] If the straight line y = 4 X — 5 passes through the point (a » 3) » find the value of : a 
[b] If y œ X and y = 6 when X 23 » find : 


[1]The relation between X and y [2]The value of y when X= 5 
[a] Represent graphically the function f : f Q9 = X?^-4X «4, x €[- 1^5] 
»from the graph deduce : 
[1 The vertex of the curve. [2| The equation of the axis of symmetry. 


[b] Calculate the mean and the standard deviation of the values : 12 » 13 »16 » 18 521 


20 Gena Governorate 


Answer the following questions : (Calculators are permitted) 


u Choose the correct answer : 


ATE Ху= 5 stheny a eree 

(a) х=! (b) x (c)5X (d) x? 
(343 +13 +з =... 

(a)3 (b)9 ()33 (d)27 
(3| The middle proportional between 3 » 12 is --------------- 

(a) 6 (0-6 (c) £6 (d)9 
(4| The point (— 2 » 3) lies in the ............... quadrant. 

(а) first (b) second (c) third (d) fourth 
(5) All of the following are polynomial functions except ------------- 

(a) 3009 =х?+х2+3 (b) f,00=x3 +447 

(©) F020) = 5- x? (@) f, (00) =X? (x-3) 
(6) The range of the values : 51 » 24 543 $55 528 is. 


(a) 55 (b) 24 (c) 21 (d)31 


Гах = (1535455). » Y2 (15253545556, 7] andR isa relation from X to Y 
where "а R b" means "a + b = 7" » write R and represent it by an arrow diagram. 
Is R a function ? Why ? and if it's a function ; find its range. 


2 2 
[b] If b is the middle proportional between a and c » prove that : £u = = 
+c 


[alf (х) = X-3X » g09=X-3 
(Find: f (42) «3 e (42) (8) Prove that : f 3) = g (3) 
[b] Find the number which if added to each of the two terms of the ratio 7 : 11 » it becomes 2 : 3 


= 


55 


‘a Algebra and Statistics 


W 1155223 tna: 22532 


[b] The following table shows the frequency distribution for the ages of 10 students : 


Calculate the standard deviation to age in years, 


[а] If y œ X and y = 40 when X = 14 „find X when y = 80 

[b] Reptesent graphically f : f(X)=2X?-3 » ХЄ[-2 2] From the graph find : 
(1) The vertex of the curve. (2) The equation of the axis of symmetry. 
(3) The maximum or minimum value of the function. 


9 
21 Luxor Governorate 


Answer the following questions + 


uU Clioose the correct answer : 
(4) The sum of the factors of the number 15 equals ©- 


(а) 3 (b) 4 (c) 15 (d) 24 
(2) If f 00 =4 X + a and f (2) = 15 s then a = еее 
(22 (54 (07 (d) 15 
[3] The smallest expression in value when X = 7 is - 
o£ €) xf ORs @% 
а) The third proportional of the two numbets — 6 » 12 ig eee 
(a) - 24 (b) 6 (c) 18 (d) 72 
@ H3 X- 121-3 X then Xs wwe 
(а) zero oF (с)-1 (d)3 
(8] Which of the following values for the number X makes the range of the values 


X 515 520 524 equal 14 7 
(a) 30 (b) 25 (c) 19 (d) 10 


[a] If f = ((153) 9(2 5) 93 97) (459) (6 s 11)} » write: 
The domain of f (2) The range of f (3) The rule of f 


[b] Two integers » the ratio between them is 2 : 3 » if 7 is subtracted from each of thems 
the ratio becomes 1 : 2 Find the two numbers. 


B 
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E alx 2 {2,2,5}, Y={3,7 l} and isa function from X to Y where "a R b" 
means "b = 82 — 1" for eacha EX sb EY 


(4) Find the value of l (2) Write R 
(3) Represent the function by ай arrow diagram. 


ГЫ Ify=a-9 syd and a= 18 when x= 2 


s find the relation between X » y and find the value of у when X = 1 


[a] The opposite figure represents 
the function f whete 
2090=4-2Х 
Find the coordinates of A » B 
and the area of A АОВ 


ы » prove that : (2 X —3 y) » (X +2 y) » 10 » 26 are ptoportional. 


[5] [a] Calculate the standard deviation of the values : 72 » 53 61 » 70 559 
[b] Graph the function f : f 09 = 1-4 X+ X? where X [0 » 4] and from tlie graph find : 
(1) The vertex of the curve. 
(2) The equation of the axis of symmetry. 
(3)The maximum or the minimum value of the function, 


22) Aswan Governorate 


Answer the following questions : (Calculator is allowed) 
uU Clioose the correct answer : 


х= (152) » Y2 (0) s then n (X x Y) = 

(а)0 (b)i (c) 2 (9) 3 
2015-2) W54 2) =. 

(а) 5 (b)3 (c)2 (4) 1 
(3) The range of the set of the values : 16 »32 95 » 27 and 20 is ne 

(a) 27 (b) 20 (с) 16 (d) 13 
(4) The third proportional for the numbers 8 56 5... and 12 ів............... 

(a) 24 (b) 20 (c) 16 (9) 8 


(АЗР ge ulla] по obtu йй — 57 


a Algebra and Statistics 


(SIf X23 > у=5 ,then ys ns 

(a) 135 (b) 125 (c) 115 (4) 95 
[61165 X= 12 , then 10 X = we 

(a) 12 (b) 22 (c) 24 (d) 34 


[a] If X x Y= {(2 2), (2,5), (0 ,7)} 


»find : (4) Y (2)¥xX 


[b] If b is the middle proportional between a and c » prove that : ab = Б 


[a]I£X 2 {2,3,5} » Ү={4›6›8 ›10} andR isa relation from X to Y where "a R b" 
means "2 a = b" for eacha C X »b CY 


= 


Write R and represent it by an arrow diagram. 


[2 }15 R a function ? 


[b] If y varies inversely as X and y = 2 when X = 4 
» find the relation between y and X » then find the value of y when X = 16 


п [2] If the point (a » 3) is located on the straight line which represents the function 
f :R—R where f (X) 24 X—5 » find the value of : a 


a b c, 2a-b*5c x 
bits sa a » find the value of : X 


[a] Represent graphically the function f : f (X) = (X — 3)? » taking X € [0 › 6] and from 
the graph deduce the coordinates of the vertex point of the curve » the maximum or 
minimum value of the function and the equation of the axis of symmetry. 

[b] The following frequency distribution shows the number of children of some 
families in a new city : 
Number of children | Zero 1 2 3 4 | 
Number of families] 8 | 16 | 50 | 20 | 6 | 


Calculate the mean and the standard deviation of the number of children. 
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23) New Valley Governorate ( ) 


ex dara 
Answer the following questions : (Calculator is allowed) 


u Choose the correct answer from those given : 


(a) ix ={16 ; then X zac 

(а)4 (b)8 (c) 16 (d) 64 
(2)If 2 » X » 4 and 6 are proportional » then X = -------------: 

(a1 ®з ©)5 з 
[8]If y 22 X «then y oc esses 

СЕЗ (b) x (с) Х+2 (d x-2 
[4]2*-5 = | where X E 

(25 ()R - (5] (c)R @ {5} 
(5|The middle proportional between 3 and i 15 ee 

(а)+1 (b)9 OF @ +9 


8JIf Z (X -xX = 36 for a set of values whose number equals 9 » then the standard 


deviation =. 
(92 (3 (04 (d) 6 


[a]I£ X2([253] › Y 2 {3,4,5}, then find: 
[4]X x Y and represent it by an arrow diagram. [2]n (X x Y) 
[b] If X? y? - 14 X y +49 =0 » then prove that : yat 


[a] Find the negative number which if its square is added to each of the two terms of the 
ratio 7: 11 » it becomes 4: 5 


[b] If X = {2 54 ,8} and R is a relation on X where "а R b" means "a is double b" for each 
a EX »b EX > write К Is R a function ? and why ? 


арға = „с „2а-ЭР+зе » then find the value of each of : 
а+ь+с 
ax ae 
[b] If the function f : R——>R » f (X) 22 X —3 » then find the value of k if : 
4) f (k) =5 [г}(2,Ю)Є/ 
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1 [a] The following frequency distribution shows the numbers of children of sortie 
families in a new city : 


Number of children (X)| 3 7 9 ti 
Number of families) | 3 | 12 | 21 | 10 | 4 | 
Calculate the mean and the standard deviation to the number of children. 


[b] Represent graphically the cütve of the function f where 
f()=(X+1)? » xE[-3 › 1] and from the drawing deduce : 
(1) The coordinates of the vertex of the curve. 

(2| The equation of the sytimetry axis. 

[3] The miritnum value of the function. 


=I — 
[24) South Sinai Governorate Д М 


Answer the following questions : 


(Е Choose the correct answer : 


=| 


(1) The degree of the polynomial function f : f (Q = X* -2 X? 4 5is eee 
(a) fourth, (b) third. (c) secotid. (d) first. 


(2) The fourth proportional of 3 »6 96 18 «e 

(а)9 (b) 12 (c) 6 (d)1 
(3) ifn (X) 2 5 and n (X x Y) = 15 sthenn (Y) = езе 

(a) 20 (b) 10 (c) 3 (d)2 
(а) The arithmetic mean of the values : 3 » 4 » 6 57 equals -.- 

(a) 40 (b) 20 (c) 10 (d) 5 
(8)If y! «4 X! 2 4 Xy s then сес 

ayax (yox? Oyat (y d; 
[5] If X is an odd nuthbet » then the next odd number is з. 

(a) x? (b) х2+х ()X+6 @х+2 


[2] ЕХ 2 (253,4) and Y = [y:y EN 2 s y <9} where N is the set of natural numbers 
and К is a relation froth X to Y where "a R b' means asl sa EX and b EY s write R 
Is R a function from X tò Y ? Then find the range. 


[a] Find the number which if we added it to each of the two terms of the ratio 7 : 11 » it 
bëcomies 2:3 
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[b] If y oc X and y = 14 when X = 42 » find the relation between X and y » then 
find the value of y when X = 60 


[a] Represent graphically the function f : IR —» R where f (X) 22 X-3 


2 2 
[b] If b is the middle proportional between a and c » prove that : ч + t = i 
IT 


[a] If (X? sy + 1) =(27 Ns) » find the value of each of : X and y 


[b] Calculate the arithmetic mean and the standard deviation for the values : 
20, 17 +22 +23 , 18 


25) North Sinai Governorate 4 


i 


Answer the following questions : 
WE Choose the correct answer from those given } 


(AJ If f (X) 25 »then f (S) + f (5) = n 
(а) zero (Ы) 5 (с)-5 (d) 10 
(2) If (X -253) = (5 »3) sthen X= 
(а) 5 (b)3 (c) 7 (d)8 
(3) If f is an odd number : then the next odd number is ~ 
(f (f*6 (0f*2 (1 
(4) The fourth proportional of the quantities 4 » 8 » 8 equals eee 
(24 (b) 8 (c) 12 (d) 16 
(8) The sum of the two Square roots of 2 i equalg «m 
OE (b) zero ©} @ {2 
в) The difference between the greatest value and the smallest value of a set of individuals 
ів called еее 
(a) the range. (b) the arithmetic mean. 
(c) the median. (d) the standard deviation. 


[a] £X = {1,2,3}, Y=fı il , i , il and R is a relation from X to Y where 
"aR b" means "a is the multiplicative inverse of b" for all a EX »b EY » write R and 
represent it by an arrow diagram. Is R a funetion or not ? 


[b] If y xL and y = 3 when X22 
(4) Find the relation between X and y [2]Find the value of y when X = 1.5 
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B [a] If f (0 = 5 X + 4 is represented graphically by a straight line passing through the 
point (3 » b) » then find the value of : b 


x3 „3Х+у 
Шы = 7 эшо ше value of — 


[a] If X x Y 2 {(1 +2) (4,2) > (55 2)] » then find : X »Y Y? 


2 Ж 
[b] If b is the middle proportional between а and c » prove that : Bum = Е 
—2а 


[a] Calculate the standard deviation to the following data : 12 » 13 , 16 » 18 and 21 
[b] Represent graphically the function : f (X) 22- X? › xE[-3 53] 
From the graph deduce : 
[1] The coordinates of the vertex point of the curve. 
(8] The equation of the axis of symmetry. 


(з) The maximum or minimum value of the function, 


26 Red Sea Governorate ( ) ) 


| Answer the following questions : (Calculators are allowed) 


u Choose the correct answer from those given : 


4) If the point (a —3 » 5) lies on y-axis » then a = с 

@5 (b)3 (2 (d)0 
(8]If 2 »3 ,6 » X are proportional quantities » then X = --------------- 

(a)9 (b) 18 (c) 12 (3 
(3) The range of the set of the values : 3 »5 56 » 7 59 equals зс: 

(a)3 (b)4 (с)6 (d)12 
(4) If f Q0 23 »then f (5) + f C5) = ereere 

m-i (0 ©1 (d)6 
[5}ҤХ-у=5 » Х+у=1 then X- y? = 

o5 (1 ()5 (d)25 
(8)I£ Xy 27 »theny c сс 

ot (b)X-7 (c) X47 (x 


[a] £X x Y 2 {01 51) » (055) «(1 9 7)} > find: 
mx [2]n (Y) @yxx 
2 2 
[b] If b is the middle proportional between a and c » prove that : 2+ b: = 


ae 
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Ba [а] f OO24 X*a › } (2) = 15 » find the value of : a 


[b] £X 2 (152.3). » Y2 {1,2,3 ,4 55} andR isa relation from X to Y where "aR b" 
means "a + b = 5" foreach a € X »b € Y 


Write R and represent it by a Cartesian diagram. 


1 
(2) Is R a function or not ? 
uü х_2 ae 1 p2Xt2y 
[aM lf 3 » find the value of : $y-X 
[b] If y œ X and y = 2 when X = 6 > find: 
[1 ) The relation between у and X 
(2| The value of y when X = 15 


[a] Represent graphically the curve of the function f where f (X) = 4 - X? and X €[- 3 »3] 
» from the graph deduce : 


[1] The coordinates of the vertex of the curve. 


[2] The equation of the axis of symmetry of the curve. 


[b] Find the standard deviation for the values : 12 » 13 »16 » 18 » 26 


27 Matrouh Governorate y 


Answer the following questions : (Calculators are allowed) 


u Choose the correct answer from those given : 


= 


[1]Ifa »b »2 and 3 are proportional эбеп $= КЕЕ 


@ 2 ыз © DES 
(e) [154] - i s4[ aoe 

«) {0} ©) {1 94} (c) [1 »4[ @)@ 
EO +5) E{3 52} x {1 s X} s then X= once 

(2 (53 (с)1 (4) 5 
(4) If (X—1 52%) 2 (0 58) s then (X y) = 

(a) (2 93) (b) (3 ›2) (c) (053) (d) (0 »-3) 
[5] The point (3 »— 4) lies in the ‚... quadrant. 

(a) first (b) second (c) third (d) fourth 
[6] FE (X -x = 36 for a set of values whose number is 9 » then = ·-------------- 

(а)2 (b)4 (c) 18 (а) 27 
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E jaitX 2 (1:253). » Ү={1›,3,6,9,12} and Віва relation from X to Y 


where "a R b" means "а= i b" for all a € X » b € Y » write R and show whether it is 
8 function or not» and if it is a function » write the range. 


[bite = 2 find the value of : 22220 


lalffXxY2[05D50535055] 
„find: X,Y gy? 


-—— M —— 08 :_2Х+Уу_.2Х+2у+ғ 
BRE Te-a Prove that TET cr Sa+6b 


2atb 2b-c 2c-a 


п [a] If the point (a » 3) is located on the straight line which represents the 
function f : R — R where f (X) 2 4 X—5 » find the value of: a 


[b] The following frequency distribution shows the number of children of some 
families in a new city : 


анган | в | i6 | 9 | 3| 6] 


Calculate the mean and the standard deviation to the number of children. 


g [a] If y varies inversely as X and y = 10 when X =3 : find the relation between X and y 
s then find the value of y when X 2 5 
[b] Represent graphically the function f: f 00 = (Х- 3) » XG[0 +6] 
From the graph deduce the vertex of the curve » the maximum or minimum value of 
the function, 


Algebra and Statistics 


юл ӨЗИ). 


Answer the following questions : (Calculators are allowed) 


u Choose the correct answer from those given : 
VEX? sy) = Q3) sthen XÍ y + 1 S eree 


(a) 3 (b) 2 (c) zero 
2 Ifa EX? where X ={X:5<X<75 XEN} sthena is 
(a) 36 (b) {36} (c) (6 » 6) 
З If y varies directly as X »then зе 
(a) X varies inversely as y (b) X varies directly as y 
)y=X+5 x22 
(c) y * (0 3= у 
аас СЕРИИ 
а шы m 
а б н. £ c < 
ауа wt (= (04 
‘5 If f : R— R where f (X) = X*7? +3 and f 2) = 11 , then ka сес 
(a) 5 (b) 3 (с) 2 (d) -3 
25 If the range of the values 6 +k »6-k 16+5k ,6-2kis 14 wherek EN 5 
then К = e 
(a) 1 (b) 2 (с) 3 (9) 4 
[a]fX 2 {2,3,4} » Ү= {3,4,5}, Z- {3,4}, а: 
a(vnx-z (8Xxz Gla (X UZ) 
2a 43b _ 2 


[b] If a »b »c and d are in continued proportion » prove that : - 
2а+34 


[a] If X={3 5455} » Ү={1,2,3} andR is a relation from X to Y where "a R b" 
means that "a + b is a prime number" for all a € X and b C Y 
» write R and represent it by an arrow diagram. Is R a function or not ? And why ? 


[b] If y varies inversely as x sand y 23 when X 29 > find X at y=4 


|4] [a] Represent graphically the curve of the function f : f (X) 2(X-2) + 1 
where X € [zero » 4] From the graph find : 


(1; The equation of the axis of symmetry of the curve. 

2 The minimum value of the function, 
[b] If += , find the value of : abra 
4 3 ab-b? 
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B [а] Find the arithmetic mean and the standard deviation of the values :6 »3 59 5255 


[b] If the function f : (X= X" e X* "isa polynomial function where m €i? 


Find : 1 The value of f (1) ? The value of m 


чо 


Answer the following questions : (Using calculator is permitted) 


El-Monofia Governorate 


\ 1] Choose the correct answer : 


T 3+5=5 пех К 

(а)2 (b) 4 (c)5 (4 5. 
21fX+y=Xy=5 ythenxX?y+xXy2= ET 

(a) 10 (b) 15 (c) 20 (d) 25 
(3)If1« X«3 , XER > then (3 X= 1) Є..--........... 

(a) [2 5 8[ (b) [2,8] (c) ]2 »8[ (d) {2 58} 
mrt 2 sidus ee 
Eni acp 73 > then — = 

w4} (b) 8 oF (d)-8 


‘5. Which of the following values of the number X makes the range of the set of the 
values X > 15 520 , 24 equal to 14 ? 


(a) 30 (b) 25 (c) 19 (d) 10 
pues 3 š 
© If X€R » then the point (- x үх) lies in the ^ quadrant, 


(a) first (b) second (c) third (d) fourth 


Bl tajirx={4,3} › y={5 54} andZ={5 56} find: 
ЛХх(ҮП2) (8(X-Y)xZ (8]n (Z?) 
b-cd asc 


[b] If a » b „с and d are in continued proportion » prove that : or =] 
C 


la] IfX={-25-15152} » Y= {8 t 01 »-8] and R is a relation from X to Y 
where "а R b" means "b = а?" for cacha € X b € Y 
(1. Write R and represent it by an arrow diagram. 
(2) Show that К is a function and find its range. 


[b] If the straight line that represents the function f where f : IR ——e IR 
where f (X) = a X + b cuts y-axis at the point (0 » 3) and f (2) 27 5 
find : the values of a and b 
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b. (27) Matrouh Governorate CN 
— ап > 


Answer the following questions : (Calculators are allowed) 


Ww Choose the correct answer from those given : 


(1) The relation which represents the inverse variation between the two variables X and y 
is -- 


(a)y=5X (у= 2х (у= 2 (у= Х+5 
2)Е2Х^=43 y then X2 oreen 
(а) 3 (b) 4 (с) 6 (4) 46 
3)[155]- (0 5 1} 2 ose 
Gp ssf (b) 1 »5] cof ,5[ a) {5} 
Га) If the arithmetic mean of the set of the values a »5 ›8 »7 »6 equals 6 » then a = ·------------- 
(a) 4 (b) 6 (c)8 (d) 30 
EE uz E саана 
(a)2 (4 ШЕ @ 2 
(8) The linear function f : f (X) = 2 X - 1 is represented by a straight line cutting y-axis at 
the point зеет 
(a) (0 » 1) (b) (0 »- 1) (c) (1 »0) (d) C 150) 


[a] If X = (13 » 14 +43 > 84} запа R is a relation on X such that "a R b" means 
"the two numbers a and b have the same unit digit" for all a € X » b € X » write R and 


represent it by an arrow diagram. Is R a function ? Why ? 


[b] If y varies as X and y = 10 when X - 7 »find X when y = 20 


B uanrxe(odd ‚ Ү= (455) » 2= {6,5}, then find : 
mXx(nz  (8X-YxZ 
Ж у= 


Х+у _ y+% _ ®+ Х , then prove that : = 2—5 
рат pil HP Г m- 


х 


~ 


[а] [a] If її R— Ris тертезеей by a i straight line outing X-axis at (3 , b) 
where f (X)=2X-4 »find: "За+ 5b" 
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[b] The following is the frequency distribution for a number of defective units which 


are found in 100 boxes of manufactured units : 


[ Number of defective units | zero] 1 | 2 | 3 


| Number of boxes 3 | 16] 17 | 25 


Find the standard deviation to the defective units. 


[5] [а] mi- » then find the value оѓ: 5-2 
b 3 +a 


[b] Represent graphically the function f : f (X) = X? -3 , X E[-3 »3] and from the 
drawing deduce the coordinates of the vertex of the curve » the equation of the 
symmetry axis and the minimum or the maximum value of the function. 
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E ' Ren ( ; on Trigonometry 
Governorates Examinations © and Geometry 
1 Cairo Governorate | 
ЁК] 


Answer the following questions : (Calculator is allowed) 


u Choose the correct answer from those given : 
[т АВ 1 CD and the slope of AB = + , then the slope of CD = 


2 
@2 (4 (9-4 @-2 
(2| The number of symmetry axes of an isosceles triangle equals ·------------- 
(a)1 (b)2 (c)3 (d)4 
(з tan 60° tan 30° = ere 
(a) sin 30° (b) tan 30° (c) tan 45° (d) cos 60° 
[4] The sum of the measures of the interior angles of the quadrilateral equals зет 
(a) 540° (b) 360° (c) 180° (d) 90° 
[5 | The equation of the straight line which passes through the point (2 » 3) and is parallel 
to X-axis is eeen 
(a)X=2 (b) X23 (c)y=2 (d)y =3 
6 | The perimeter of the square whose surface area is 100 cm? equals ст. 
(a) 10 (b) 20 (c) 40 (d)50 


"a [a] If X sin 45? cos 45° = sin 30° , find the value of X (Showing the steps of the solution). 
[b] Find the equation of the straight line which its slope is 2 and passes through 
the point (1 » 0) 
ga [a] XYZ is a right-angled triangle at Y in which XY = бст. » YZ-8cm. 
Find the value of : cos X cos Z – sin X sin Z 


[b] ABCD is a quadrilateral » where А (2 ›4) » B(-330) » C(-755) » D(-259) 
Prove that : The figure ABCD is a square. 


VI [al In the opposite figure : D A 
ABCD is a rectangle » AB = 15 cm. А 
„АС 225 cm. Ë 
Find : (1) The length of BC [2m (Z ACB) 


(8)The area of the rectangle ABCD S R 


[b] If C (6 »—4) is the midpoint of АВ where A (5 »—3) » find the coordinates of the point В 
83 
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[a] If the straight line whose equation is a X + 2 y — 7 = 0 is parallel to the straight line 
which makes an angle of measure 45? with the positive direction of X-axis 
»find the value of a 
[b] Find the equation of the straight line which passes through the two points (4 »2) »(-2 »- 1) 
»then prove that it passes through the origin point. 


Answer the following questions : 


| Choose the correct answer : 
a IfsinX= 1 where X is an acute angle » then sin 2 X = e= 


DES (b)1 g- (d) Уз. 


45 2 


[2] The distance between the point (4 » 3) and y-axis equals --- : length unit. 
(a) -3 (b) -4 (c) 3 (d) 4 
[3] The points (8 »0) » (0 » 6) › (0 0) = 
(a) form a right-angled triangle. (b) form an obtuse-angled triangle. 
(c) form an acute-angled triangle. (d) are collinear. 
(4) IfA(5 +7) > B(I5- 1) «then the midpoint of AB is ~- 
(а) (2 »3) (b) (3 »3) (c) 852) (d) (3,4) 
(5) The equation of the straight line which passes through the point (1 » — 3) and is parallel 
to X-axis ig ченен: 
(a) X23 (b) y=1 (с) yz-3 (d) X2-3 
[6] The opposite figure represents a quarter of a circle with radius 2 cm. long 
»then its perimeter = --------------- ст. 
(a) 2л (b) 5л 
(c) +4 (d) 4л+4 Jom. 


[2] [а] Find the equation of the straight line which its slope is 2 and passes through 
the point (1 »- 1) 

[b] ABC is a right-angled triangle at C in which AC 23cm. » BC=4cm. Find: 
[1 cos А cos B - sin A sin B [8 т (4 B) 


E [а] Without using calculator » prove that : sin 60° = 2 sin 30? cos 30° 


[b] If the straight line L, passes through the two points (3 » 1) » (2 » k) and the straight 
line L, makes with the positive direction of the X-axis an angle of measure 45° 
» find the value of k if L} L L, 
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u [a] If cos E tan 30° = cos? 45° , then find m (Z E) where E is an acute angle. 


[b] Show the type of the triangle whose vertices are the points : 
А(3 » » B(155) » C(1» Dw with respect to its side lengths, 


a [а] Find the slope of the straight line 5 X -- 4 y - 1020 ; then. find the length of the 
y-intercept. 


[b] Prove that the points A(3 »— 1) » B(-456) » С(2 »—2) which belong to 
а perpendicular coordinates plane passing through the circle whose centre is the point 
М (-1 2) » then find the area of the circle. 


3) Alexandria Governorate ) 


Answer the following questions : (Calculators are permitted) 


u Choose the correct answer from those Lal 


(1 I AB // CD and the slope of ‘AB = 2 , then the slope of CD = 


3 2 
()3 (OE (E a= 
2 In the opposite figure : A 
ABC is an isosceles triangle and a right-angled triangle at A 
s then tan C = +e в 
{з (by c ic 
(a) 7 (b) — (c)1 9 5 


үз 


[3IfA › B are two acute angles and m (4 А) + т (4 B) = 90° , m(ZA)zm(Z B) 


s then +- 
(a) sin A = cos B (6) sin A = sin В 
(c) tan A = tan B (а) cos A = cos В 


[4] A circle of centre at the origin point and its radius length is 2 length unit » then the 
point eee belongs to it. 


(а)(1,—2) w(-2 15) (с)(0,1) «(3 +1) 
15 If X ,Y are two supplementary angles and m (4 X) = m (Z Y) »thenm(Z X)z- 
(a) 30 (b) 45 (c) 60 (d) 90 
6 The parallelogram whose diagonals are equal in length and perpendicular is the -+--+ 


(a) square. (b) rhombus. (c) rectangle. (d) trapezium. 


M. Trigonometry and Geometry 


1 [a] Find the value of X which satisfies : X sin 30° cos? 45° = sin? 60° 


[b] ABCD is a parallelogram where А (3 +2) » B(45-5) > C (0 »—3) Find the two 
coordinates of the point at which the two diagonals intersect » then find the coordinates 
of the point D 


( 
B [a] Prove that the points А (3 »—1) » В (4 » 6) and C (2 »—2) are located on a circle 
whose centre is the point M (— 1 »2) » then find the circumference of the circle. (7t = 3.14) 
[b] Find the equation of the straight line which is perpendicular to the straight line whose 
equation is X + 2 y + 5 = 0 and intercepts a positive part from y-axis that is equal 
to 7 units. 


[а] [a] Prove that the straight line passing through ће two points (—3 »— 2) »(4 »5) is parallel to the 
straight line that makes with the positive direction of the X-axis an angle of measure 45° 


[b] ABC is a right-angled triangle at C AC 26cm. » BC=8cm. 
Find the value of : cos A cos B – sin A sin B 


[5] [a] Let A (4 »— 6) » B(3+7)andC(1 »—3) Find the equation of the straight line which 
passes through A and the midpoint of BC 


[b] In the opposite figure : D А 
ABCD is a rectangle where AB = 15 ст. А 
»AC = 25 ст. B 
Find : (1) m (Z ACB) c В. 


[г | The surface area of the rectangle ABCD 


Д) £l-Kalyoubia Governorate | ў к, 
/ Y 


Answer the following questions : 


u Choose the correct answer : 


111 cos = = 4 where A is the measure of a positive acute angle » then X = vv 


(a) 30 (b) 90 (с) 60 (d) 120 

{2 The triangle whose area is 24 cm? and its height is 8 cm. » then the length of the base 
corresponding to this height is === cm. 
(a) 16 (b) 6 (c)3 (d) 2 
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(af CD is parallel to y-axis where (К »4) » D(—5 57) s then k = зс 
(a)5 (b)7 (c)- 5 (d)4 


Га The equation of the straight line passing through the origin point and its slope = 1 


(ajy=X (b)y=-X (c)y=2X (d)y=0 

15 Ifthe point (0 » a) belongs to the straight line 3 X-4 y + 1220 » then a = ee 
(a)4 (6)-3 (c)3 (d)-4 

5 In A ABC 5 if (AB) > (BOY + (АС)? » then Z C is eere angle. 
(a) an acute (b) a right (с) an obtuse (d)a straight 


Ba" [a] If the distance of the point (X » 5) from the point (6 » 1) equals 2{5 length unit 
» then find the value of X 


[b] Without using the calculator , find the numerical value of the expression : 
sin 45? cos 45? + sin 30? cos 60° — cos? 30° 


із] [а] ABCD is a parallelogram where А (3 52) » В (4-5) » С(0 ,- 3) 
Find the two coordinates of the point at which the two diagonals intersect » then find 
the coordinates of the point D 


[b] ABC is a right-angled triangle at B in which AC = 10cm. » BC=8cm. 
Prove that : sin? А + 1 = 2 cos? C + cos? А 


1а] [a] If the straight line L} passes through the two points (3 » 1) and (2 › К) and the straight 
line L, makes with the positive direction of the X-axis an angle of measure 45° 
» then find k if L, // L, 


[b] Find the equation of the straight line passing through the point (1 » 2) and 
perpendicular to the straight line X+ 3 y+7=0 


[5] [а] In the opposite figure : A D 
ABCD is a rectangle in which : 
AB = 15 cm. and AC = 25 cm. i 
Find : 1m (4 ACB) E e 


[а The surface area of the rectangle ABCD 


[b] Find the equation of the straight line which intersects from the X and y axes two 
positive parts whose lengths are 4 and 9 length units respectively. 
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© El-Sharkia Governorate © 


Answer the following questions : (Calculator is allowed) 


E Choose the correct answer from those given : 

[1] If cos (X + 25°) = i » X is the measure of an acute angle » then X = -------------- e 
(a) 20 (b) 35 (c) zero (d) 5 

[2] The straight line whose equation is 3 y = 2 X —6 » its slope = ------------- 
@2 ®+ 6 93 

[3] The equation of the straight line which passes through the origin point and makes with 
the positive direction of X-axis an angle of measure 60° is = 
(a)X=3y (b)y=¥3xX+2  (Qys3x (@у=ўзх 

Га If ABC is a right-angled triangle at B and sin A= 2 ə then cos С = 5 
@ 2 DE: © 5 @ 5 

[5] The distance between the point A (2 , 4) and the origin point equals -++--++ length unit. 
@{2 ®2{2 (342 @ay2 


{6 | If the slope of the straight line L} is $ and the slope of the straight line L, is ч? where 
a sb #0 and L} LL, » then a bse 
@+ өз ©)15 @-15 


sin 30° sin 60° 
sin 45° cos 45° 
[b] Prove that the points А (3,—1) » B(-456) » C(2»—2) which belong to an 


orthogonal Cartesian coordinates plane lie on the circle whose centre is M (- 1 »2) » 


a" [a] Without using the calculator » prove that : = cos 30° 


then find the circumference of the circle. 


[5] [3]fA(5 »1) » B(35-7) » C(I »3) are three noncollinear points » find the EN 
equation of the straight line which passes through the point A and is parallel to BC 
[b] In the opposite figure : 
ABC is an isosceles triangle where 
АВ =АС=10ст. › BC=12cm. 
Find : |1|sinB 
[г | The area of the triangle ABC 


B 12cm. c 
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W [a] If ABCD is a parallelogram A 353) > В(2,-2) » С(5,-1) 
»find : [1 The coordinates of the point of intersection of the two diagonals. 
[2 The coordinates of the point D 


[b] Find the equation of the straight line which passes through the two points (4 » 5) »(0 »3) 
» then find the coordinates of the intersection point of the straight line with X-axis. 


E [al if cos X = sin 30° cos 60° 
»find : (1 The measure of angle X (where X is an acute angle). 
(2 хап X 


[b] Find the equation of the straight line which cuts 3 units from the positive part of y-axis 


and is perpendicular to the straight line Е EI 


6)  El-Monofia Governorate 


Answer the following questions : (Using calculator is permitted) 


(Е Choose the correct answer : 
[AIF cos (X+ 15)° = 4 s then sin (75 = 29° = roe 


(d we ox (d)1 

2 A circle is drawn inside a square where the circle touches its four sides. If the 
perimeter of the square is 56 cm. » then the surface area of the circle is «+-+ cm? 
(T (b)77 (c) 112 (d) 154 

3 The number of sides of the regular polygon in which the measure of one of its interior 
angles is 144? equals с-з sides. 
(37 (b)8 (c)9 (d) 10 

4 | An isosceles triangle » the lengths of its sides may be 4 cm. »9 cm. »- 
(а)4 (b)9 (c) 13 (d) 36 

5 The distance between the point (— 2 » — 3) and X-axis equals --------------- length units. 
(22 (b)3 (c)-2 (d)-3 

(6 The equation of the straight line which its slope = 4 and cuts the y-axis at the point 
(053)is eee 
(а)2у= d x«6 (у= ix 
(у= lx«3 (9 2у= d х+3 
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X Trigonometry and Geometry 


Bw [a] Without using calculator ; find the numerical value of the expression : 
sin 30° cos 60° + cos 30° sin 60° — tan? 45° 


[b] AB is a diameter in circle M » if A (7 »—3) and B (5 » 1) where = 3.14 » find : 
{1) The surface area of the circle. 


|2 | The coordinates of the centre of circle М 


ga] [a] ABC is a right-angled triangle at A » AB = 5 cm. and BC = 13 cm. 
Find the numerical value of the expression : sin C cos B + cos C sin B 


[b] Find the equation of the straight line which passes through the point (1 » 3) and is 
perpendicular to the straight line passing through the two points (5 » 0) and (2 » 1) 


a [а] In the opposite figure : 


A бст. D 
ABCD is an isosceles trapezium » its area = 36 cm? 

> AD // BC ; AD = 6 cm. and BC = 12 ст. 

Find the value of : sin B + cos C B 12em. 


[b] Show the type of the triangle ABC according to its angles measures 
if its vertices are A(- 153) » B(5»1) and C (6 +4) 


a8 [a] Find the slope of the straight line and the length of the intercepted part from y-axis 
where its equation is 4 X - 5 y 1020 
[b] In the opposite figure : 
CD passes through the 
two points А (3 » 2) » B (-3 » 6) and 
cuts the two axes at C and D respectively. 
Find with the proof : 


(1| The equation of CD 
[2] The area of the triangle DOC where О is the origin point. 


7) £El-Gharbia Governorate À 


Answer the following questions : (Calculator is allowed) 
u Choose the correct answer : 


11 The perpendicular distance between the two straight lines y – 4 = 0 and y +5 = 0 
equals s-sess length units. 
(а) 1 (b) 5 (с) 9 (d) 4 
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2 | The equation of the straight line passing through the point (3 »— 2) and parallel to X-axis 
is- e 


(а) Х=3 (b)y=2 (c)y=-2 (9) Х+у=1 

3 If the straight line whose equation is y = k X + 1 is parallel to the straight line whose 
equation is 2 y - X 20 » then k = eee 
(a)1 (b) i (c)2 (d)-2 

Га If the lengths 3 » 7 > lare lengths of sides of a triangle » then (can be equal to «+--+ 
(a)3 (b)7 (c)4 (d) 10 

[5 The image of the point (— 3 » 5) by reflection on the y-axis is --------------- 
(а) (3 »5) (b) »3) (с) (-5 3) (d) 3 »-5) 

8 If ABC is a right-angled triangle at B » then BRA — 
@ 3 $$ СЕЗ (91 


= Е = 
а [a] If tan X = 4 cos 60° sin 30° ; then find the value of X where X is the measure of an 
acute angle. 


[b] If the triangle XYZ whose vertices are X (3 »5) » Y (452) » 2(-5 »а)іѕ 
a right-angled triangle at Y 
> find : (1 |The value of a 


[2)The surface area of the triangle XYZ 


= 
із] [a] If the ratio between the two measures of two supplementary angles is 3 : 5 


» find the degree measure for each of them by degrees and minutes. 


[b] Find the equation of the straight line passing through the point (— 1 » 2) and 
perpendicular to the straight line X + y = 5 


\ 4] [a] Prove that the points A (3 »— 1) » B(-456) » C(2:-2) which belong to an 
orthogonal Cartesian coordinates plane lie on one circle whose centre is the point 
M (- 1 »2) » then find the circumference in terms of Jt 


[b] ABCD is a trapezium in which AD // BC »m (4 В) = 90° , AB=3cm. 
»AD=6cm. » BC=10cm. Find the value оѓ: cos (Z DCB) - tan (Z ACB) 


Ba [a] ABCD is a parallelogram in which A (3 +2) » B(42-5) » C(O ,- 3) 


Find : (1 The coordinates of the intersection point of the two diagonals. 


[2 The coordinates of the vertex point D 
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[b] In the opposite figure : 
The point C is the midpoint of AB 
where C (3 » 4) › О is the origin point 
in the perpendicular coordinate system. 
Find : 1 The coordinates of the two points A and B 


(2) The equation of AB 


G El-Dakahlia Governorate 


Answer the following questions : (Calculator is permitted) 


\ 1] [а] Choose the correct answer from those given : 
[1] ABC is a triangle »m(Z A) = 85° » sinB=cosB »thenm(Z C) = eee 


(a) 30° (b) 45° (c) 50° (d) 60° 

{2 | The area of the triangle bounded by the straight lines X20 » у=0 
93 X+2y = 12 equals -+ square units. 
(а) 6 (b) 12 (c)4 (d)5 


3 If the straight line passing through the two points (1 » y) » (3 » 4) its slope equals 


tan 45° 5 then y = «+: 

(а) 1 (b) 2 (с)-1 (d)4 

| [b] ABCD is an isosceles trapezium such that AD // BC , AD = 4 cm. 
tan B x cos C 


;AB-5cm. › ВС = 12 cm. Find the value of : —7 D 
sin’ С + cos В 


| a [а] Choose the correct answer from those given : 
[1 The straight line a X + (2 — a) у = 5 is parallel to the straight line passing through 


| the two points (1 »4) »(3 »5) »thena= 


(а)3 (b)-2 (с)6 (d)4 

[2 ABC is a triangle 32m(ZC)2m(ZA) «m(Z B) > then m (4 С) = eee ° 
(а) 30 (b) 60 (c) 45 (d) 90 

їз The straight line E - = = 6 cuts the X-axis at a part with length ·-------------. units. 
(а) 3 (6) 2 (с) 6 (9) 12 
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[b] AB is a diameter of circle ,В (8,11) > M (557) Find: 
[1] The circumference of the circle. 


[2 | The equation of the straight line perpendicular to АВ from point A 


Ba [2] Prove that the quadrilateral ABCD whose vertices are : 

A(-153) » В(5,1) » С(7,4) » D(1 » 6) is a parallelogram. 
[b] The opposite figure represents the straight line 

AB whose equation is y =k X + c and cuts 
the two axes with two equal parts and passes 
through the point (2 » 3) Find : 
1) The values of k »c 
| | The area of the triangle ABO 


[4] [a] In the opposite figure : 
The straight line ABis parallel to y-axis. 
The straight line BC its equation is y=- X +3 
s the point B (2 » 1) Find: 
[1] The length of BC 
12 | The area of the figure OABC 
[3] m (4 OCB) 


[b] ABC is a right-angled triangle at B 
1) Prove that : sin? А + cos? А = 1 


[2] ҤАВ=5ст. » AC=13cm. > find : m (4 C) to the nearest minute. 


B [a] Find the equation of the straight line passing through the point (3 » 4) and makes with 
р: 
the positive direction of X-axis ап angle of measure 135° 


[b] Without using calculator ; prove that : 


tan? 60° — tan? 45° = sin? 60° + cos” 60° + 2 sin 30° 
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\ Trigonometry and Geometry 


Ismailia Governorate 


Answer the following questions : (Calculator is allowed) 


u Choose the correct answer from those given : 


(4| The number of axes of symmetry of the scalene triangle equals э 


(a) zero (Ы) 1 (c) 2 (d) 3 
'8| The midpoint of AB where A (6 +0) > B (0 94) is ==> 
(а) (6 »4) (b) (4,6) (с) 3 52) (d) 2 +3) 
(3. If the lengths of two sides of a triangle are 3 cm. and 4 cm. » then the length of the 
third side may be --------------- cm. 
(@а)1 (b) 6 (c)7 (d)8 
[4]Iftan2 X= L where 2 X is the measure of an acute angle » then X = veee e 


3 
(а) 15 їз (b) 30 (c) 45 (d) 60 
(5| When you stand in front of the mirror and see your image 

s this is called in mathematics -- 


(a) rotation. (b) translation. (c) reflection. (d) similarity. 
[в In the opposite figure : 

Which of the following represents 

the equation of the straight line L ? 

(а)у= Х 

(b)y=2 

(с)у+ Х=2 

(@у-Х=2 


a" [a] Without using the calculator › find the value of X if: 
X cos? 30° = tan? 60° cos? 45° 
[b] IfA(5 5-1) » BG) » С ca »— 3) » find the equation of the straight line which 
passes through the midpoint of BC and the point A 


[3] [a] Prove that the points (1 5-2) » B(-452) > C (1 > 6) are the vertices of an 
isosceles triangle. 


[b] ABC is a right-angled triangle at B find the value of : T ЗА and if 
sin A soe 
cos 


tan D = where D is an acute angle » find : m (4 D) 
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u [a] If the straight line L, passes through the two points (k » 1) » (2 » 4) and the straight line 
L, makes with the positive direction of X-axis an angle of measure 45° 


» find the value of k if the two straight lines are parallel. 
[b] In the opposite figure : 

ABC is an equilateral triangle of side length 5 cm. 

»D GAB where AD = 1 cm. ; DE L BC 

Find : tan (4 DCE) 


u [a] If ABCD is a rhombus where A (3 +3) » С(—3›,-3) 
> find :|1 The intersection point of the diagonals. 
12 The equation of BD 
[b] In the opposite figure : 


A triangle ABC is drawn in the orthogonal 
Cartesian coordinates plane. 


Prove that : A ABC is a right-angled 
triangle and find its area. 


Ф Suez Governorate 


Answer the following questions : (Calculator is allowed) 


E Choose the correct answer from those given : 


[1 sin? 60° + cos? 60° =з 


Re 
% 
D 


(91 


@)0 ) 4 с} 

|? ABCD is a parallelogram in which m (Z A) + m (Z С) = 200° 
s then m (4 B) = eee EJ 
(a) 80 (b) 50 (c) 100 


3 In the figure opposite : 


The equation of the straight line L is -+++ 


(а) X21 
(b) y=-X 
(с)у= х 
(d)y=1 


(d) 160 
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4 If a » b are the measures of two complementary angles 


where a: b=1:2 s then b = eeen? 
(a) 180 (b) 90 (c) 30 (d) 60 
[5] The perpendicular distance between the straight lines 
X-2=0 » X+3=0 equals + length units. 
(a) 1 (b) 5 (c) 2 (9) 3 
(6) А (0,0) › В(5 7) » С(5 »h) аге the vertices of a right-angled triangle at С 
s then h = veer 
(a) 0 (b)5 (07 (d)-5 


u [a] Without using calculator » prove that : 
2 sin 30° + 4 cos 60° = tan? 60° 
[ЫЈ КА(—-1›-1) › BQ53) » C(650) » DG » — 4) are four points on an 
orthogonal Cartesian coordinates plane 
» prove that : АС and BD bisect each other. 


sin 60° sin 30° 3 
tan 45° sin? 45° 
[b] Find the equation of the straight line passing through the point (1 » 2) and perpendicular 


to the straight line passing through the two points A (2 »— 3) » В (5 »-4) 


із] [a] If cos 3 X= » find the value of X where 3 X is an acute angle. 


|а] [а] ABC is a right-angled triangle at С where AB=5cm. › ВС = 4ст. 


Prove that : sin А cos В + cos A sin В = 1 


[b] Find the equation of the straight line whose slope is equal to the slope of the straight line 
y-l. d 


x 3 and intersects a part from the negative direction of y-axis of length 3 units. 


B [а] ABC is a triangle where A (0 50) » В (3,4) » C(-453) 
Find the perimeter of A ABC 


[b] In the opposite figure : 


ABCD is a trapezoid » AB // CD 
:A(9.-2) › В(3,2) » С(-Х,-х) › р(4,-3) / м 


Find the coordinates of the point С 
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11) 


Port Said Governorate 


Answer the following questions 


W Choose the correct answer from those given : 


4 If 3 , t are the slopes of two perpendicular straight lines » then k = -+++ 


(a)9 (b)4 (c) -9 (d)-4 
2 | The distance between the two points (15 »0) » (6 +0) equals ·-------------. unit length. 

(a)-9 (b)9 (c)3 (d) -3 

З ABC is a right-angled triangle at С, AB = 25 ст. » АС = 15cm. 
» then the area of the surface of the triangle ABC is =+ cm? 
(a) 300 (b) 75 (c) 150 (d) 375 

la| Ср is parallel to the y-axis where (т ›4) > D(—5 57) > then m = ees 
(а) 5 (b)-5 (с)-7 (d)7 

(5 |If the point of the origin is the midpoint of AB » where A (5 »— 2) » then the point B 
Шога нн 
(a) (2 55) (b) (5 +- 2) ()(-25-5) (9) (7552) 

{6 If tan (X + 10) =з where X is the measure of an acute angle » then X 2 
(a) 40° (b) 50° (c) 60° (d) 70° 


a" [a] Prove that the straight line which passes through the points 
(7-153) 3 (2 »4) is parallel to the straight line 3 y - X- 1 20 
[b] Without using calculator ; prove that : 


sin 90? = sin 60? cos 30? + cos 60? sin 30° 


m UIT = р E 
a [a] If cos E = сох 45 » find m (4 E) » E is an acute angle. 


[b] Prove that the points A(-3 50) » B(354) » C(I »— 6) аге the vertices of an 
isosceles triangle. 


fem А e 
u [a] Find the equation of the straight line whose slope'is equal to the slope of the straight 


Я =] B " i + ` 
line l> = + and intercepts a negative part from the y-axis that is equal to 3 units. 


[b] ABCD is a quadrilateral » where A (2 »3) » B(652) » С(-2,-2) » р(-2,1) 
Prove that the figure ABCD is a trapezoid. 
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Ba [a] ҒА (5 »—6) » B (3 7) and С(1 »—3) » then find the equation of the straight line 
passing through the point A and the midpoint of BC 


[b] XYZ is a right-angled triangle at Y » where XY 25cm. > XZ- 13cm. 
» find the value of : sin X cos Z + cos X sin Z 


12. Damietta Gover 


Answer the following questions : (Calculator is allowed) 


u Choose the correct answer from the given answers : 


[1 The complement of the angle whose measure is 40° is of measure «+--+ 


(a) 50° (b) 80° (c) 90° (d) 140* 

[2 If D (6 » — 4) is ће midpoint of AB where A (5 s- 3) » then В is +--+ 
(а) (-5 57) (b) (5 37) (c) (7 +5) (9) (7 »-5) 

1з The length of the radius of the circle of centre (0 › 0) and passes through (3,4) 
equals --———- length units. 
(a) 7 (b)1 (c) 12 (d) 5 

[а The slope of the straight line X — 5 = 0 is E 
(а) 5 oi (c) undefined. (9) zero 

5 If tan (X + 10) = 1 » Xis the measure of an acute angle » then X = vv 
(a) 45° (b) 35° (c) 80° (d) 50° 

[6 The perpendicular distance between the two straight lines X -3-0 » X+ 4=0 
equals «+--+ length units. 
(a)1 (5 (c)2 (07 


El [al Find the equation of the straight line which passes through the points (5 »0) › (0 »5) 
[b] ABC is a right-angled triangle at B where AB 27 cm. › АС = 25 ст. 


Find the value of the following : sin? A + sin? C 


a [a] If the points (0,1) » (a»3) » (2 5) аге located on one straight line 


» then find the value of a 


[b] Find the equation of the straight line passing through the point (3 » 7) and parallel to 
the straight line X - 3 y+5=0 
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\ 5] [a] Without using the calculator › find the value of X (Where X is the measure of an 
acute angle) which satisfies that : 2 sin X = sin 30? cos 60? + cos 30° sin 60° 


[b] Find the equation of the straight line whose slope is 2 and intersects a positive part 
from the y-axis that equals 7 units. 


2 tan 30° 
1 – tan? 30° 
[b] State the kind of the triangle whose vertices are the points A(—2 +4) » B(35- 1) 
» C (4 › 5) with respect to its sides lenghts. 


L5] [a] Prove the following equality : tan 60* — 


13) Kafr El-Sheikh Governorate è E 


Answer the following questions : (Calculator is allowed) 


u Choose the correct answer : 


(1 The measure of an exterior angle of the equilateral triangle equals «+--+ 


(a) 60° (b) 150° (c) 120° (d) 30° 
Ера ES > t are the slopes of two perpendicular straight lines »then К = -+ e 
(3)4 (b)-9 (с)-4 (9)9 
{3 ТҒАВСР” is a square » then m (4 САВ) = e 
(а) 90° (b) 45° (c) 60° (d) 630° 
(4) If sin х2 + > ES is the measure of an acute angle » then X = - 
(a) 30° (b) 60* (c) 10° (d) 90° 
15 The p:sallelogram whose two diagonals are equal in length and not perpendicular is 
called a ----.-..-:--... 
(а) square. (b) rhombus. (c) rectangle. (d) trapezium. 


[6 The equation of the straight line which passes through the point (2 » — 3) and is parallel 
to X-axis is see 


(a)x=2 (byz3 (c)X=-2 (d)y=-3 


a" [a] Show the type of the triangle whose vertices are A (3 +0) » B(154) » C(-1>2) 
due to its side lengths. 


[b] Without using calculator ; find the value of the following : 
sin? 45? cos 60° + 1 tan 60° sin 60° 
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B" [a] If the straight line L : y=(2—k) X + 5 and the straight line L, makes with the 
positive direction of the X-axis an angle of measure 45° find the value of k if L, // L, 


[b] If 3 tan X = 4 sin 60° cos 30° ; find : X » where X is the measure of an acute angle. 


[а] [a] If the distance between the point (X » 3) and the point (2 » 5) equals 242 length units 
» then find the values of X 
[b] Find the equation of the straight line whose slope is 3 and passes through 
the point (5 »~ 2) 
[5] [a] If the midpoint of BC is A (2 +3) sand C (- 1 » 3) » find the point В 
[b] ABC is a right-angled triangle at B , sin A+ cos C = 1 » find : m (4 A) 


© El-Beheira Governorate M 


Answer the following questions : (Calculator is permitted) 


u Choose the correct answer from the given ones : 
[1] If the point of origin is the midpoint of AB » where A (5 » — 2) » then the point B 


(а) (- 5 »-2) (b) (5 2) (с) (—5 ›2) (d) (0 »0) 
| 8| The angle of measure 50° is complementary with an angle of measure · 
(a) 50° (b) 40° (c) 30° (4) 130° 


[3] A circle its centre is (3 »— 4) and its radius length is 5 units. Which of the following 
points belongs to the circle ? 


(a) (- 354) (b) (0 +0) (c) (5,0) (d) (0 » 4) 

[a If cos ES = i where x is the measure of an acute angle » then X = --------------- 
(a) 60° {b) 120° (c) 180° (d) 90° 

{5 | If ABCD is a parallelogram in which m (Z A) + m (4 С) = 220° 
s then m (4 B) = eee 
(а) 110° (b) 70° (с) 140° (d) 80° 

6 In the figure opposite : A 

ABC is a right-angled triangle at B 
» AD bisects Z A » DE L AC Н Е 
„АВ =3cm.»CE=2cm. К 
> then CB B D 
(a)2 (c)4 (d)5 
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а [a] Prove that the straight line which passes through the two points (- 1 » 3) »(2 » 4) is 
parallel to the straight line 3 y- X- 1 =0 


[b] ABCD is a trapezium » AD // BC » m(ZB)=90° » AB-3cm. › BC=6cm. 
» AD = 2 cm. Find the length of DC and the value of cos (4 BCD) 


із] [a] Find the equation of the straight line whose slope is 3 and passes through the point (1 » 2) 
[b] Without using the calculator » find the value of X (Where X is the measure of an acute 


angle) which satisfies that : 
2 sin X = tan? 60° — 2 tan 45° 


ü [a] If the straight line L, passes through the two points (3 » 1) » (2 » k) and the straight line 
L, makes with the positive direction of the X-axis an angle of measure 45° ; then find 
К if the two straight lines L} » L, are perpendicular. 
[b] ABC is a right-angled triangle at B » if 42 АВ =AC 
» find the main trigonometric ratios of the angle C 


( Š B — ~~ 
E [a1f£A (x3) » В(3,2) » C6» DandAB- BC » BAC 
» then find the value of X 


[b] Prove that the points A (6 50) » В (2,-4) » С (-4 2) are the vertices of 
a right-angled triangle at B > then find the coordinates of the point D that makes 
the figure ABCD a rectangle. 


1 El-Fayoum Governorate 


Answer the following questions : (Using calculators is allowed) 


1] Choose the correct answer : 


[1 The perpendicular distance between the two straight lines X — 2 = 0 and X+3=0 


equals зеет length units. 
(а) 1 (b)5 (с)2 (d)3 

Га The sum of the measures of the accumulative angles at a point is -+ . 
(a) 90° (b) 180° (c) 270* (d) 360* 

(3 If tan (X + 10) =3 » Where X is the measure of an acute angle » then X = -+ 
(a) 60° (b) 30° (c) 50° (d) 709 

(4 |The polygon in which the number of its sides is equal to the number of its diagonals is 
tlie nean 
(a) quadrilateral. (b) triangle. (c) pentagon. (d) hexagon. 
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5) A circle of centre at the origin point and its radius length is 2 length units. 
Which of the following points belongs to the circle ? 


(a) 05-2 e(C2x5) (31) (d) (0,1) 
(6 | The square which the length of its diagonal is 82 cm. » its area equals -eee ст“ 
(а) 4 (b) 32 (c) 64 (d) 16 


Ell [a] Prove that the points A(3 ›- 1) › B(-46) » С(2 »—2) which belong to an 
orthogonal Cartesian coordinates plane lie on the circle whose centre is M (- 1 » 2) 
» and find the circumference of the circle where Jt = 3.14 
[b] Without using calculator » prove that : 
tan? 60° — tan? 45° = sin? 60° + cos” 60° + 2 sin 30° 


@ [а] Find the equation of the straight line perpendicular to ‘AB from its midpoint where 
A(1 »3) and B (3 » 5) 


[b] ABC is a right-angled triangle at B » where AC=Scm. » BC=4cm. 
» find the value of : 2 cos? C + sin? A 


ü [a] Prove that the points A (3 »-2) » B(-550) » C(05-7) > D (8 »- 9) are the 
vertices of a parallelogram. 


[b] Find the value of X where: 4 X= cos? 30? tan? 30? tan? 45° 


B [а] If the two straight lines 3 X — 4 y -3 = 0 and k y + 4 X — 8 = 0 are both perpendicular 
s then find the value of k 


[b] Find the equation of the straight line which intercepts from the two axes › two positive 
parts of length 1 and 4 from X and y axes respectively. 


© Beni Suef Governorate Á 


Answer the following questions : (Calculator is allowed) 


W Choose the correct answer from those given : 
[1] 4 sin 60° tan 60° = ·--------.--.. 


(а) 3 (b) 6 (с) 12 (4) 243 
[2] The image of the point (4 » 5) by the translation (2 s 3) is +777 
(а) (6 »-8) (b) C856) (с) (6,8) (d) (6 »-8) 
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(3) The perpendicular distance between the two straight lines X-2=0 » X+3=0 
equals -++--++ length units. 
(a)1 (52 (с)4 (9)5 
(4) The equation of the straight line which passes through the point (— 5 » 3) and is parallel 
to y-axis is e 
(а) Х=-5 (b)y=-5 (с)у=3 (d)x=3 
(5) The number of the axes of symmetry of the circle is =- 
(a) zero (b) 1 (c)2 (d) an infinite number. 
[6] The points (0 +0) » (0 » 6) and (8 50) ve 
(a) form an acute-angled triangle. (b) form a right-angled triangle. 
(c) form an obtuse-angled triangle. (9) are collinear. 


[a] If the point C (6 » — 4) is the midpoint of AB where А (5 » — 3) » find the coordinates 
of the point B 


[b] In the opposite figure : D 20cm. А 
ABCD is a trapezium in which 
AD // BC » m (4 B) =90° 
»AD 220cm. > AB = 12 cm. and BC = 25 ст. € em: B 
Find the length of DC and m (4 C) 


Е [а] Prove that : i sin 60? = sin 30? cos 30° 


[b] Find the equation of the straight line which passes through the point (2 » 3) and its 
slope = 2 


[a] If cos E tan 30° = sin? 45° 
» find m (Z E) where E is an acute angle. 
[b] Prove that the straight line which passes through the two points (2 »— 1) and (6 »3) 


is parallel to the straight line which makes a positive angle of measure 45? with the 
positive direction of X-axis. 


[a] Prove that the points A (3 »— 1) » B (-4 56) and C (2 » - 2) are located on 
а circle whose centre is М (- 1 »2) 


[b] Find the slope of the straight line 3 y — 2 X + 5 =0 » then find the length of the 
intersected part from the y-axis. 


X Trigonometry and Geometry 


Q El-Menia Governorate 


Answer the following questions : (Calculator is allowed) 


u Choose the correct answer from those given : 


(1; The angle whose measure is 65° complements an angle of measure ----+----------° 
(a) 35 (b) 25 (c) 115 (d) 45 

2) ABCD is a parallelogram. If m (Z A) + m (4 C) = 200° > then m (4 B) = з * 
(а) 50 (b) 80 (с) 100 (d) 160 

3) The sum of lengths of any two sides in a triangle is -717 ==} the length of the third side. 
(a) less than (b) equal to (c) greater than (d) twice 

(4) If sin X = i »thenm(Z X) = -° ,X is an acute angle. 
(a) 45 (b) 60 (c) 90 (d) 30 

(5; The distance between the two points (3 » 0) » (0 » — 4) equals з length units. 
(a) 4 (b) 5 (c) 6 (d)7 

[G IfX+y=5 » КХ+2у = 0 аге two parallel straight lines » then k = =Ä 
(а) -2 (b)-1 (c) 1 (d) 2 


a [а] Without using calculator » find the value of the expression : 
cos 60° sin 30° — sin 60° tan 60° + cos” 30° 
[b] Find the equation of the straight line which passes through the point (1 » 2) and is 


perpendicular to the straight line which passes through the two points A (2 »— 3) 
эВ (55-4) 


Bg [2] Without using calculator , find the value of X which satisfies : 
2 sin X = tan? 60° — 2 tan 45° where X is the measure of an acute angle. 
[b] In A ABC ,т (Z A) = 90° 
»AC=15cem. › BC=25cm. 
Prove that : 


cos С cos B – sin C sin В = zero 


\ 4] [a] Prove that the points A (—1,—4) » В(1,0)апаС (2 ›2) are collinear. 
[b] If C (6 » — 4) is the midpoint of AB where A (5 »— 3) 
s find the coordinates of the point B 
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\ 5] [а] Prove that the straight line that makes an angle of measure 45° with the positive direction 
of the X-axis is parallel to the straight line whose equation is X — y — 1 = zero 


[b] Find the value of a if the distance between the two points (a » 7) and (- 2 » 3) equals 5 
length units. 


O) 


Answer the following questions : (Calculator is permitted) 


E Choose the correct answer : 


|^ | The measure of the straight angle is ==- 


(a) 90 (b) 360 (c) 180 (d) 240 

(2 If tan (X + 20? E EI where (X + 20)? is the measure of an acute angle » then X= з 
(a) 30 (b) 60 (c) 90 (d) 40 

3 The length of the side opposite to the angle of measure 30° in the right-angled triangle 
equals зеен the length of the hypotenuse. 
@ 1 (b) twice E @+ 

|4\Х+у=5 » КХ+2у = 7 аге perpendicular » then k= 
(a)-2 (b)-1 (с)1 (4)2 

5| The area of the rhombus whose diagonals lengths are 6 cm. and 12 cm. ig == cm? 
(a) 16 (b) 30 (c) 36 (d) 72 

[6] The perpendicular distance between the two straight lines X-3=0 » X+4=0 
equals --.------------ length units. 
(a) 2 (b)7 (c) 12 (d) 6 

a [а] In the opposite figure : с 

АВС is а right-angled triangle at C » AB = 13 ст. 120 
ВС = 12 ст. / > 
Prove that : sin A cos В + cos Asin В = 1 А Jgenr В 


[b] Show the type of the triangle whose vertices аге A (1 › 1) » В (5 ›1) › С(3 ,4) 
due to its side lengths. 


[a] If 2 sin X = tan? 60° — 4 sin 30° » find X » where X is the measure of an acute angle. 


[b] ABCD is a parallelogram where A (3 »2) » В (4 ,-– 5) » С(1 +4) »find the 
two coordinates of the point at which the two diagonals intersect » then find the 
coordinates of the point D 
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u [a] Without using the calculator , find the value of : cos 60° + cos? 30° + tan? 45° 


[b] Prove that the straight line passing through the two points (2 35 3) > (3 , 4) 
is perpendicular to the straight line that makes with the positive direction of the X-axis 
an angle of measure 60? 


a [a] Find the equation of the straight line passing through the point (3 » – 5) and parallel to 
the straight line X+ 3 y=7 


[b] Find the slope of the straight line and the length of the y-intercept by the straight line 


у-1_1 
x 2 


— - 1277 
Q Souhag Governorate y 09) 


=I 


Answer the following questions : (Calculator is permitted) 


u Choose the correct answer : 


(1) The point of concurrence of the medians of the triangle divides each median in the 
ratio of «+--+ from its base. 


(а) 2:3 (b) 2:1 (61:2 (d) 3:2 
(2) If sin X = cos X » then X = ~ 


-° (X is the measure of an acute angle) 


(a) 30 (b) 45 (c) 60 (d) 90 
(з) The sum of the measures of the accumulative angles at a point equals -+ e 
(a) 30 (b) 60 (c) 180 (d) 360 
(4) The distance between the two points (3 50) » (—1 ›0) equals -------------:- length units. 
(a)4 (b) 5 (с) 6 (d)7 
[5] The side length of a square is {3 cm. » then its area = ст? 
(a) 443 (9 (93 (d)6 
(81fA(55—3) > B (7 »—5) »then the midpoint of AB is -+ 
(a) G »5) (b) (2 +0) (055-5) (9) (6 5-4) 


[2] [a] If cos X 2 cos? 30° — 1 (X is the measure of an acute angle) » find : X 
[b] Prove that the triangle whose vertices are A (1 +4) » В (-1,-2) » С(2 ,-3) 
is right-angled at В 
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{ED [a] m the opposite figure : 


A 

The triangle ABC is right-angled at C i 
;AB-13cm. » BC= 12cm. 

Find : [1] The length of AC f um Е 


(2) The value of sin A соз В + соз A sin В 


[b] Find the equation of the straight line whose slope equals 2 and passes through 
the point (1 » 0) 


a] [a] Without using the calculator › prove that : 2 sin 30° = tan? 60° — 2 tan 45° 


[b] Find the equation of the straight line passing through the points (1 +3) » (-15—-3) 
» then prove that it passes through the origin point. 


| - 
El га] Prove that the points A(-35»—1) » B(655) » C(3 3) аге collinear. 


[b] Prove that the straight line passing through the two points (-3 »-2) » (455) 
is parallel to the straight line which makes with the positive direction of the X-axis 
an angle of measure 45° 


20 Gena Governorate e 


Answer the following questions : 


\ 1] Choose the correct answer : 


(If sin X= 4 where X is the measure of an acute angle » then sin 2 X = =Ë 


@4 CRI (c) 60 @t 
[ә] tss i 45 
| 2| The number of quadrilaterals in 
the opposite figure is +--+- 
(a)3 (b) 6 
(c)9 (d) 12 
(3) If the two straight lines Х+у=4 » aX+3y=Oare perpendicular » then a= 
(a)-3 (b)-1 (с)1 (93 
[4] The number of axes of symmetry of the rhombus equals ттт 
(21 (52 (с) з (94 


[5]Тһе straight line whose equation is 2 y = 3 X — 6 intercepted a part equal -++ 
units from y-axis. 


(а) 6 (b)2 (c)3 (4) 3 
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6 The image of the point (— 3 » 2) by reflection on the origin point is --------------- 
(a) (3,2) (b) 8 »-2) (0C35-2 (0)(-32) 


"a [а] A ABC is a right-angled triangle at B » AC = 10cm. » ВС= 8 ст. 
Prove that : sin? А + 1 = 2 cos? С + co? А 


[b] Prove that the points A (1 51) » B(Q»—1) » C (2 , 3) are collinear. 


| з] [а] If sin X tan 30° = sin? 45° , find the value of X in degrees » where X is the measure of 
an acute angle. 


[b] Prove that the straight line passing through (1 »3) » (2 »4) is parallel to the 
straight line whose equation is 3 y- X- 1-20 


|а] [a] Without using calculator » prove that : sin 60° = 2 sin 30° cos 30° 
[b] ABCD is a quadrilateral in which : 
A(553) » B(65-2) » C(15-1) » D@>4) 
Prove that : ABCD is a rhombus and find its area. 
|5] [a] Prove that the points A(-3 50) » B(354) » С(1,—6)аге!һе vertices of an 


isosceles triangle its vertex A » then find the length of the perpendicular segment 
from A to BC 


[b] ABCD is a parallelogram in which A (3 52) » В(4,—5) » С(0›-3) 
Find the coordinates of the point D 


> - | - 
© 
|pasbiatistao| 


Answer the following questions : 


Choose the correct answer : 


|1 The number of the right triangles which completely Bon: 
cover the surface of the rectangle equals · 


К { 
(a) 10 (b) 8 ds oT 


(c) 6 (d)4 zu 

(2) If m (Z A) = 85° and sin B = cos B in A ABC » then m(Z C) =... P 
(a) 30 (b) 45 (c) 50 (d) 60 

[3] The image of the point (— 5 » 6) by translation (3 »— 2) is --------------- 
(а) C4 5-2) (b) (4 »2) () C254 (d) C2 ,-4) 
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4 In the opposite figure : 


The slope of AB equals ----- 

(a) 3, 

ЕН 

(с) 3 

"mE 

WT 
5 The measure of the exterior angle at any vertex of an 

equilateral triangle equals зс e 

(a) 30 (b) 60 (c) 90 (d) 120 
6 If C (- 3 sy) is the midpoint of AB where A (X ›— 6) and B (9 »— 12) 

s then y= X = eee 

(a)7 (b) 9 (с) 6 (d) - 18 


а [a] If the distance between the two points (а › 5) » (3a—1>1) equals 5 length units 
» then find a 


[b] If 3 tan X — 4 sin? 30° = 8 cos? 60° » find X where X is the measure of an acute angle. 


ED [a] Find the equation of the straight line passing by (1 » 2) and parallel to the straight line 
2X43y-620 


[b] Find the measure of the angle made by the straight line passing by the two points 
C 2, 3) , (1 , аз) with the positive direction of the X-axis. 


1 [3] AB is a diameter of the circle M where A (4 ›—1) > B(—2 57) » find the radius 
length of the circle and find its area. 


[Ъ] ABC is a triangle where AB=AC=10cm. » BC=12cm. 


» draw AD 1 BC and intersects it at D Prove that : 
Га sin? C +cos?C = 1 (2\sinB+cosC>1 


BG [al IF AB / the y-axis where A(X 57) » B G 55) 
» find the value of X 


[b] In the opposite figure : р А 


ABCD is a rhombus › its two diagonals intersect at М \ 
»ifAB=5cm. » AM=4cm. > find: X 5$ 


[2] The area of the rhombus ABCD c B 


X Trigonometry and Geometry 


A Aswan Governorate 


Answer the following questions : (Calculator is allowed) 


u Choose the correct answer from those given : 


E 


[1] The angle with measure 65? is complement of an angle with measure + 


(a) 135° (b) 115° (c) 25° (d) 15° 
(2) 1f AB 1 CD and the slope of AB = 1 » then the slope of CD = +--+ 
@2 )-2 ^ © @-+ 
[3] If C € the axis of symmetry of АВ › then СА. СВ 
(а) L (b) < (с) > (4) = 
/4) I£3 cm. »7 cm. and y are lengths of sides of a triangle » then y = 
(а) 3 (b) 4 (с) 7 (d) 10 
[5] The distance between the two points (6 » 0) and (0 » 8) equals --------------- length units. 
(а) 6 (b) 8 (c) 10 (d) 14 
[6] If tan (X+ 10) = үз where X is the measure of an acute angle » then X = сс 


(a) 80° (b) 50° (c) 35° (d) 20° 


' " - - 
a [a] If 2 sin X = tan? 60° — 2 tan? 45° , find the value of X where X is the measure of an 
acute angle. 


[b] Find the equation of the straight line which is perpendicular to AB from its midpoint 
where A (1 »3) and B (3 » 5) 


f "i нак s m 
Ba [a] If C 4 » 2) is the midpoint of AB where A (2 » 4) and B (6 » y) » find the value of y 
[b] If the points A (- 1 »— 1) » B(253) » C(6 »O)arethe vertices of a triangle. 
» prove that : A ABC is right-angled at В 


Vl [a] XYZ is a right-angled triangle at Y »if XY 25cm. » XZ= 13cm. 
»find :{1 tan X x tan Z 2 cos X cos Z - sin X sin Z 


[b] Find the equation of the straight line which intercepts from the positive parts of the 
coordinates axes two parts of lengths 1 and 4 from X and y axes respectively. 


B [a] Prove that the straight line which passes through the two points (— 1 » 3) and (2 » 4) is 
parallel to the straight line whose equation is 3 y- X- 1-0 


[b] A ABC is a right-angled triangle at B » if 2 AB =з AC 
» find the main trigonometric ratios of the angle C 
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2 New Valley Governorate M ( ) 
aed 


Answer the following questions : (Calculator is allowed) 


u Choose the correct answer from those given : 
(4) The quadrilateral ABCD in which AB» CD , AB // CD is = 


(a) a square. (b) a rectangle. (c) a rhombus. (d) a trapezium. 
[2]In the opposite figure : A H D 
ABCD is a rectangle › AB = бст. » BC=8cm. 
;H€ AD ; the area of A HBC = ses cm? Е 
(а)14 (b) 24 4 
(c)28 | (а) 48 B Sem. с 
[3] For any angle A » nA =. 
(а) їп А (б) соѕ A (c) tanA (а) 1 
(4)IfABCD is a rectangle »A(1 50) » C(454) s then BD = ee length units. 
(a)5 (b)8 (c)9 (d) 10 
[8)If X + y 2 5 and k X +2 y = 1 are perpendicular » then k = o 
(92 (1 (c)-1 (d)-2 
[6] In the opposite figure : А 
ВС:АС:АВ =. N 
(31 a :2 
(2:3:1 
(1:22:43 L 
(43 :1:2 B c 


4 ч - _ 
Ba [а] XYZ is a right-angled triangle at Z » XZ 23cm. » YZ = 4 ст. Find the value оѓ: 
[1]tan X tan Y (2) sin? X + cos? X 


[b] Determine the type of the triangle whose vertices are A (3 3) » B(155) 
» C (1 »3) according to its side lengths and according to its angles. 


[a] If tan X = 4 sin 30° cos 60° » X is the measure of an acute angle » then find the value 
of each of : 


(Ux [8]sin X 
[b] Find the equation of the straight line whose slope is 2 and passes through the point (1 » 0) 
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а [а] In the opposite figure : ^ 
ABC is a triangle » AB = AC = 10 cm. %, 
;BC- 12cm. ; AD L BC Find the value of : 
[1] cos B [2|т(/ B) 3 sin(90°-B) в D c 
12cm. — — —— 


[b] ABCD is a rhombus »A(—2 53) » B(-15-2) » С(4,-3) 
Find : (1 | The coordinates of the point of intersection of its diagonals. 
(2) The coordinates of the point D 


B [a] If the straight line L, passes through the points (2 » 1) »(3 » k) and the straight line L, 
makes with the positive direction of the X-axis an angle of measure 45° » find the value 
ofk sif L / L3 


[b] Find the equation of the straight line which intersects from the two axes two positive 
parts of lengths 2 and 4 from X and y axes respectively. 


ё; South Sinai Governorate 


Answer the following questions : 


Choose the correct answer from those given : 


[1 If cos (X + 15°) = 1 s then tan X = erer where X is the measure of an acute angle. 
@ı {з (c) B. @ +} 

[2 | The distance between the two points (— 3 ›0) and (0 » - 4) equals сс length units. 
(a) 4 (b) 5 (c)3 (d)2 

(3 IfA=(—4 55) and B = (- 2 »- 1) » then the midpoint of AB is -+--+ 
(а) (05D (b) (3 ,3) (с) C352) (d) (1,0) 

4) ABC is a triangle in which т (4 A) = 120° , АВ = AC >» then m (4 C) = с 
(а) 60° (b) 45° (с) 50° (а) 30° 

[8]If X+ y 25 and k X+ 2 y = 0 are two straight lines perpendicular » then К = += 
(a)-2 (b) 2 (c)-1 (d) 1 

(6) ABC is a right-angled triangle at A and AD 1 BC » where D € BC , then (AD)? = -+++ 
(a) BD x BC (b) CDx CB (c) DB x DC (d) (рву x (DC)? 


B [a] Without using calculator » prove that : cos 60° = cos? 30° — sin? 30° 


[b] If the point D = (1 »— 3) is the midpoint of AB » A= (4 »— 3) 
» find the coordinates of the point В 
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[a] Find the equation of the straight line which passes through the points (1 »3) and (- 1 »— 3) 


[b] Show the type of the triangle ABC whose vertices are A = (3 53) » В = (155) 
and C = (1 »3) due to its side lengths. 


a" [a] Find the equation of the straight line which passes through the point (- 2 » 3) and 
makes with the positive direction of the X-axis an angle of measure 45? 
2 tan 45° 


[b] Find the value of : 2 
1 + tan^ 45° 


B [a] Find the equation of the straight line which its slope is 2 » and intersects a positive part 
from y-axis that is equal to 5 units. 


[b] In the opposite figure : A 
ABC is a triangle right-angled at B I» é 
»in which AC- 10cm. > АВ=5ст. Г 
Find :(1)m(Z.C) 2 sin? C + cos? C e ш 


inai Governorate СИН EN 


Answer the following questions : 


u Choose the correct answer from those given : 


4 IfsinX- 1 where X is the measure of an acute angle s then X = eee 


(a) 90° (b) 60° (c) 45° (d) 30° 
|2 | The measure of the exterior angle of the equilateral triangle equals ------.-------- 
(a) 60° (b) 90° (c) 120° (d) 180° 


з The slope of the straight line which makes with the positive direction of X-axis 
a positive angle of measure 45° equals зз 


(a) 1 (b)-1 (c) zero (d)1.4 
4) The angle whose measure is 40° complements an angle of measure o 
(a) 30° (b) 140° (c) 50° (d) 40° 
5 IfA(2»-2) › BC2 »2) » then the midpoint of AB is 
(а) C151) (b) 05-1) (c) (4 »- 4) (d) (0 +0) 
[6 1f3 57> (are the lengths of the sides of a triangle » then { can be equal to «e 
(a) 3 (b) 4 (c)7 (d) 10 
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а [a] Prove that : cos 60° = 2 cos” 30° — 1 (Without using ће calculator) 


[b] Prove that the triangle whose vertices are A(1 »—2) » B(—452)andC(1 »6)isan 
isosceles triangle. 


B [a] Find the equation of the straight line whose slope = 2 and cuts 7 units from the positive 

part of y-axis. 
[b] In the opposite figure : 

ABC is a right-angled triangle at B in which AC = 10 cm. 
»BC=8cm. 
(4) Find the length of : АВ 
(2) Prove that : sin? А + cos? А = 1 

u [a] If cos X = e seo 6. m 
» find the value of X where X is the measure of an acute angle. (Without using the 
calculator) 


we 


[b] Find the equation of the straight line passing through the point (1 » 2) and 
perpendicular to the straight line passing through the two points (2 »— 3) » (5 »—4) 


B ҤА(3,-1) » B(-456) » C(2»-2)andM(-1 »2): 
[T] Prove that the points A › B › С lie on the circle whose centre is M 
(2) Find the circumference of the circle M (Jt = 3.14) 


26 Red Sea Governorate / 


Answer the following questions : 


u Choose the correct answer from those given : 
(3f A (557) > B(1s- I) s then the midpoint of AB is -+++ 


(a) (2 53) (b) (3 $3) (c) (3 +2) (d) (3 94) 
[г | А rhombus whose diagonals lengths are 6 cm. » 8 cm. » then its area is e- cm? 
(а) 48 (b) 28 (c) 24 (d)14 


[8]If cos X= s where X is the measure of an acute angle » then sin 2 X = e= 


@) E Ор ©-2 @ T 

[4 If the lengths of two sides of an isosceles triangle are 5 cm. and 13 cm. » then the 
length of the third side is -------------- cm. 
(а)5 (b)8 (c) 13 (d) 16 
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[5 | If the two straight lines 3 X-4 y =3 and 4 X + k y = 8 are perpendicular 


ə then k = -+--+ 
(а)4 (b)3 ()-4 @-3 
(6 The number of axes of symmetry of the equilateral triangle equals -+++ 


(a) zero (b) 1 (c)2 (d)3 


12] [a] Without using calculator » prove that : sin 60° = 2 sin 30° cos 30° tan 45° 


[b] Find the equation of the straight line which passes through the two points 
(4,2) 9(-2 5-1) 


ga] [а] Find the value of X if tan X = 4 cos 60° sin 30° where X is the measure of an acute angle. 


[b] Prove that the points A (2,4) » В (-3 »0) and C (- 7 »5) are the vertices of 
a right-angled triangle » then find its area. 


а] [а] Find the equation of the straight line which its slope is 2 and intercepts from the 
positive part of y-axis 7 length units. 


[b] In the opposite figure : 


ABC is a right-angled triangle at B В 
АС = 13 ст. › ВС=5 ст. e 
Find the value of : sin A cos C + cos Asin C А 13em. c 


B [a] If the distance between the two points (X » 7) »(—2 »3) equals 5 length units » find the 
value of X 


[b] If the straight line L, passes through the two points (3 » 1) » (2 » К) 
and the straight line L, makes with the positive direction of the X-axis a positive angle 
its measure is 45? › find the value of k if L, // L, 


À 


27 


Answer the following questions : (Calculator is allowed) 


u Choose the correct answer from those given : 


[1]If cos2 X= i »then m (4 X) = 


(а) 15° (b) 30° (с) 45° (а) 60° 
(2 The angle measured 37° is complemented by an angle of measurement --- 
(a) 53° (b) 143° (c) 37° (d) 90° 
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(8) =} »E are the slopes of two parallel straight lines » then k = ------------: 


2 

Oa Oa (с)3 (d) i 

[4 The area of the circle equals - 
(a) tr (b) 270r (c)m e (2x2 

5 In A ABC > AB + BC ereer AC 

(a)> (bz (с) < (9) = 

(8] If AB is a diameter of a circle » where A (3,5—5) » В(5 ›1) then the centre of 
the circle is ·-.---.-------- 


(а) (8 »-2) (b) (4 92) (c) (2 »2) (d) (4-2) 


[a] Without using calculator » prove that : 
tan 60° = —2 tan 30° 
1— tan? 30° 
[b] Prove that the points А (6 50) » B(2»-4) » С(—4 »2) are the vertices of 
a right-angled triangle at В 


[3] [a] If the distance between the two points (a » 7) and (- 2 »3) equals 5 length units 
»find the value of a 
[b] ABC is a right-angled triangle at B AB 23cm. » BC=4cm. 
Find the value of : sin A cos C + cos Asin C 


[a] If A » В are the measures of two complementary angles 
»whereA: B=1:2 
»find : sin A + cos B 


[b] Find the slope and the intercepted part of y-axis of the straight line 


whose equation is EJ + I z1 


1 [a] If C is the midpoint of AB » where A=(X »-6) > Be (9»-12)andC 2 (-35y) 
»find the values of X » y 


[b] Find the equation of the straight line passing through the point (3 »— 5) and parallel to 
the straight line Х+ 2у= 7 
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El (a) 1f the wo Straight lines L, :3X-4y-3=0 5 Ly:ay+4X-8=zero 
are perpendicular . find the value of a 
[b] If the points A(3 52), B(4.-3) >» C(-105-2) 5 D(-2 53) are the vertices 
of a rhombus s find the area of the rhombus ABCD 


H [a] Prove that : cos? 60° = cos? 30° tan? 30° tan 45° 


[b] In the opposite figure : 
The point C is the midpoint 
of AB where C (3 54) 


Find the perimeter of the triangle AOB 


оз {OREO 


Answer the following questions : (Calculator is allowed) 


| 
| 
| uU Choose the correct answer from those given : 
| 
| 


Т In A ABC ; if m (Z В) = 90° , then sin A + cos C = .-............. 


| (a) 2sin C (b) 2cos A (c) 2 cos C (d) tan A 
| 2 Ifsin2 X= 4 where 2 X is the measure of an acute angle » then X = ·-..--..--..... o 
(a) 15 (b) 60 (c) 70 (d) 30 


| 3 [n the opposite figure : 
If AO = 8 length units 
> ОВ = 6 length units 


» then the equation of AB is ==- 


4 — 
G)ys = Х+8 (0 у=- = Х 8 
(у= 3 Х-8 (0 у=- 4 +8 


4 The perpendicular distance between the point (3 » – 4) and X-axis equals зе 
length units. 
(a) 3 (b)-4 (c) 5 (d)4 


бт: ea / aliad Y/ (OW) ool, аја Lf 89 
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5 Inthe square XYZL 5 if the slope of XZ = 1 sthen the slope of үрен 


(a) 1 (b)=1 (ol (d) 45° 
6 ABC is a right-angled triangle at B » where 3 AC = 5 BC » then tan Ан 
3 4 
ws w$ wå UE 


[a] If the point C (4 5 у) is the midpoint of AB where A (X »3) and B (655) 
s find the value of : X + y 
[b] Prove that the points A (5 3) » B(3»-2) » C(-2»- 4) are the vertices of a triangle 


s then prove that the triangle is an obtuse-angled triangle at B 


B [al Inthe opposite figure : A D 
If ABCD is a rectangle in which AB = 5 cm. » BC = 12 cm. g 
s find : 1 The length of AC й 
в 12ст. Ç 
2 The value оѓ: 5 tan (Z ACD) – 13 sin (4 DAC) “ 
[b] If the two points А (3 ›– 1) › В (5 53) 
+ find the equation of the axis of ob symmetry of AB 
п [a] Without using the calculator » find the value of : , cos 60° + cos? 30° 
sin 60? tan 60° 
[b] If the two equations of the two straight lines L, and L, are : 
L, :6X+ky—3=zero and L, :3 y = 2 X + 6 respectively. 
» find the value of k which makes : 
1 The two straight lines parallel. 2) The two straight lines perpendicular. 
W [a] Find the equation of the straight line which passes m the point (1 » 4) and is 
parallel to the straight line: X + 2 y - 4 = zero 
[b] If ABCD is a square where: A(254) › B(-3»5zero) › C(-7 »5) 
find : 1 The coordinates of the point D |? the area of the square ABCD 
чо El-Monofia Governorate 
= 
Answer the following questions : (Using calculator is permitted) 
E Choose the correct answer : 
1 The surface area of a square is 25 cm? » then the length of its diagonal is -e cm. 


(а)5 (b) 10 542 «D 1042 
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ЕЙ [a] Find the slope of the straight line 3 X+ 4 y 5 =0 «then find the length of the 
intercepted part from y-axis. 


[b] Find the value of X where : X sin 30° cos? 45° = sin? 60° 


[а] [a] In the opposite figure : 
ABC is a triangle in which AB = AC = 10 em. 
ВС = I2em. 
1 Find: m (4 B) 
2 Prove that : sin? B + cos? B= 1 


B Tem [s 
[b] Prove that the triangle whose vertices аге А (1 4) » B(-15-2) » C(25-3) 


is right-angled 5 then find its area. 


[a] Find the equation of the straight line which passes through the point 
A (4 +6) and the midpoint of BC where B(357) » C(15-3) 


[b] ABCD is a parallelogram where A (3 53) » B(25-2) » С(5 ,-– 1) 
* Mis the intersection point of its diagonals. Find : 


1 The coordinates of M [2] The coordinates of D 


201 WONETTETETNO A 


Answer the following questions : (Calculator is allowed) 


BD Choose the correct answer from those given : 


1 The area of the square whose perimeter is 16 cm. equals з: cem? 

(a)4 (b) 8 (c) 16 (d) 256 

2 The equation of the straight line whose slope is | and passes through the origin point 
15 
(a)X=1 (b)y=1 (с)у=Х Wy=s-x 

[3 Ifcos2X= 4 sthen X= 
(a) 15° 7 (b) 30° (c) 45° (d) 60° 

Га Aright circular cylinder » if its height equals the length of its base radius = r ст. 
s then its volume =. cm} 
(алг Wnr (б?л UEF T 


(S The slope of the straight line which is parallel to the X-axis is 
(а)-1 (b) zero (с)! (d) undefined, 
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(5) In the opposite figure : 


c 
m (Z C) = 120° o 
"ld x 


s then X? + у° =............... B 


(а) 90° (b) 180° (c) 300° (d) 360° 


= И - 
[B] [a] Without using calculator , find the value of X if : 4 X = cos? 30° tan? 30° tan? 45° 
[b] AB is a diameter of the circle M 5 if B (8511) > M(557) 
Find : [1) The coordinates of A 
(2) The length of the radius of the circle. 


[а] Prove that the points A(-2 55) › B(353) » C(-4 ;2)are not collinear and 
if D (- 9 » 4) » prove that the figure ABCD is a parallelogram. 


[b] Explaining the steps and without using calculator ; find : 


cos? 60° + cos? 30° — tan? 45° 
sin 60° tan 60° — sin 30? 


a [a] Find the equation of the straight line which passes through the point (3 » 4) and is 
perpendicular to the straight line 5 X-2y+7=0 


[b] ABCD is an isosceles trapezoid »AD//BC » AD=4cm. » AB=Scm. 


where ВС = 12 ст. 


5 tan BcosC _3 


Prove that : 
sin? C + cos? C 


[a] If the straight line L, passes through the two points (3 > 1) » (2 > k) and the straight line L, 
makes with the positive direction of the X-axis an angle whose measure is 45? 


»then find k if the two straight lines L, » L, are: 
(4) Parallel. (2) Perpendicular. 


[b] Find the slope and the intercepted part of y-axis by the straight line : 2 X 2 3y +6 
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Answers of governorates: 
examinations of algebra & statistics 


cairo 4 


@> (xa © (а 


| 
| 
| 
| 
3 


From the graph : 

(3) The minimum value = 0 

(8) The equation of the axis of symmetry is : 
x-0 


[b] Form the table by yourself » then 6 = 3.22 


[a] G)XxYe {03 54) +035) 5454) (4*5) 
(2: X-Ys(3) 
SY) 


(311558) 
={85 66} 


From (1) › 02): 


la] Let the number be X 
д6+2Х=5+Х 


ngeci 
2. The number is - 1 

гык = {01 1) 50 50550) 
(IR is a function » its range = {1} 


[:] 


la]3)7y«x 
л20=4т mss луя5х 
( у= .40=5х — ^ X-8 
Ib]: 70) = 13 213=2х5+к 
13=10+k к=з 


Ga (Ee Be (4a (Sa Be 
lal(1n(X х2) =2 

S- ҮПХ= {2} 

a (Y NX x Z= {2} х {3} = {2d} 
[b]: f@=10 2. 10=2x4+b 


lo=8+b 


[a] R= (254 0565510] x 
R is a function because every 


element in X has only one 


image in Y 
[b] Let the number be X 
ape 9. ^ 
„Фе ф scecxemeix 
х=1 1. The number is 1 


=3m > b=2m s c=2m 


Gatb+e | 18т+2т+2т 2m. || 
^"3:sébeéc Тїт+12т+11т 36m 18 


Qr) eura] (oid ta sta, жа} (BT 


MAlgebra and Statistics 


[b] Form the table by yourself » then G = 141 


From the graph : 
* The vertex of the curve is : (0 94) 
* The equation of the symmetry axis is : X=0 


,la*9b 20mm _ 66m 3 
`За+2Ь 7 Rm+l0m~ 2m 2 


fa] = (715250595058) 
R is a function because every 
element in X has only one 
image in Y 


82 


Ib] - х*у?-14х?у+49=0 
-(х?у-7)#=0 oxty-720 
х?у=7 nyat 


u 


fal (X-253)=(5 ys 1) 
nx-2125 
зу+1=3 


the X 


[b] fC) = 
x [-4]-3 
FO) 9] 4]ifofilta 


(2) The equation of the symmetry axis is : X=- 1 
(3) The minimum value = 0 


Ў El-Kalyoubia / 
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[а] 700 = c- 2 


fb] 709)=15 .15=4x3+b 
1 124b ль=3 
ЕЕЕ ЕЕЗ! 
ZOOME ТУ cunis i ee 
2X«y 3y-X 4X+5y 
Multiplying the terms of the 2" ratio by 2 and 


From the graph : 
(3) The equation of the symmetry axis is: X= 2 
[E] The minimum value =0 


3(5 > 10)} 
(2) Yes +R is a function. 


.aebm » czdm 


Sb m -3 d’ m? 
50-30 
LL 
BO [527-309 
50-30 


а) 


Q 


wame Z-Y= {50-2} » XNY={4} 
л) (XY) = {5 9-2} x {4} 
= {(5 4) 9(-2 24)} 
(20X522x224 


adding the antecedents and consequens of the 1" 
and 2™ ratios 

242b a 
туб 


Ty 
= one of the given ratios (1) 

Multiplying the terms of the 2™ ratio by 4 
and adding the antecedents and consequents of 
the 2" and 3" ratios 
ч bec 
Uany-axe4xe$y 

NIIS 


= опе of the given ratios [7] 


Wy 
From (1) and 2): 


задь bec 
"EF 17 


143 


(al )х-Ү= {1,2} 
@-ynx={3} 
YN) x Y= {3} x {3 4} 
-[85309054) 


83 


(Algebra and statistics 


ке 22) 0505 


cr) 
R is not a function because 
the element 0EX 
has no image 
iny 
1 
Ы) yas 
2 
2 (3) x9=m 2 - 
эт=4 ays 
ad (AY «у= 
Bax (4) xy=4 
-у=16 


alf (0 =(Х-3у +1 
х 9|1|2|3]|4|5]|6 


Ib] © f (a) =b 


лаба (0) 0+5=5 


ElMonofia M 


Be @> Be Be (S) 
R= {61 52)9(1 16) 92 08)} t 
(2) к is a function because 
every element in X has only 
‘one image in Y 


othe range = {2,6,8} 
Ib] *: The straight line which represents the function 
f cuts the y-axis at (b » 3) 
o 
(0 » 3) satisfies the function 
=6х0-а 
22а-5Ь=2х-3-5х 


£0e9|[1|5|2]|1:1[|2]|s [10 
4 
ЕЕ 
| 


From the graph : 

(T The vertex of the curve is : G » 1) 

С) The minimum value = 1 

(3) The equation of the axis of symmetry is : X= 3 
x 

i MES 
=3т » ye2m > 2=5т 


ГЫ 


18] Form the table by yourself э then с = 3.29 


lal)xxve (05250523) 
(2--Y-zs(2) 
2X x(Y~Z)= {1} x {2} = {0 2} 
(8)п(2)=3х3=9 
[b] >: bis the middle proportional between a and с 


лас 

‚+1 ағас а(а+с) ate "m 
OTe Wes КАЛУ re 

p ate 
hid sete caro o 
E E E © 


+ 


From (1) 9(2): -. 1 


а=2т » b=3m › c-5m 
yvatbte=35 

22 т+3т+5т=35 

2 10m=35 т=35 


ла=7 s b=105 э с=175 
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12 


+7 


n 
2472447211 


(BY 


FEERERSESERE 5] 
se| 5| o |-3|-4|]-3 5] 
From the graph : 


(A) The vertex of the curve is : (2 »~4) 

(2) The equation of the line of symmetry is : X=2 

(8) The 
[b] Form the table by yourself » then б = 9.32 


imum value =—4 


w 
Ge 


[ав = (258) х 
R is not a function because 


(2d Ba 


the elements 2 +- 3 belonging 
to X have no images in Y 

[b] х*уї-14х?у+49=0 
n (X? y-77=0 n xty-7=0 


ТЫУ) = 
3 


bas 


From the graph : 
* The equation of the axis of symmetry is : X=0 
* The maximum value = 2 


u 


lal 


үҮ={1,3,5} 
(191) 5033) 3055) 9G 91) 93 93) 
2(3 95) 9(5 91) 9(5 93) 3655) 


x 
5 
à 
1 
Pr |у 
[b] Let the number be X 
nix s} — 2.25945x7=3343x7 
lex 
2x7=8 xted 
у х=2 or X=—2 (refused) 
2. The number is 2 


+ The straight line which represents the function 


лх?у=7 дуе 


ui 


cuts the y-axis at (m »3) 
(85) 


4 


„Algebra and Statistics 


m=0 


(Q ›3) satisfies the function 
23=6х0-/ 


[b] Form the table by yourself 
этеп X= 1659239 


[ El-Dakahlia Д 


(8)c Eb 
he middle proportional between a »c 


a beac 


2 
а 


[и 
fb] (4) «> R is a function 
ла=5 s b=7 or 
^ 3at3b=3 (a+ b)=3x12=36 
(2) The range = (5 57) 


© 


=7 5» b=5 


Wü C» К 
4Х+у X-4y 
Adding the antecedents and consequents of 1". 


and 2™ ratios 
atb 


EE [m 
‘Subtracting the antecedent and consequent of 2"! 
ratio from the antecedent and consequent of 1* 
ratio 

. a-b 
U3x45y 


= one of the given ratios 


one of the given ratios 


(2) 


a+b 
Hen ei fee x37 
[b] Form the table by yourself 


»theng 329 


lalLe C2: 
277 the curve of the function f passes through the 
point C 
2620-2) хо-к+4 
2 l=4-k — nB(4-ks4-k) 
n4-ke(4-kf-(k-2)x(4-k) -k 4 
-(4-K -(k-2)4-k)s0 


^4-E-k-ke2)-0 
^4 -E(6-2k 
n4-ke0 


systtSeale1e2 


2 3fQ)+3l()=6 
afl 
nat? +c=2 
а+с=-2 
2 2f+20=2[f (б) 0] 
=2[a+0 +c] 
=2(а+с)=2х-2 
Ib] C1) The domain = {3,5,7} 
(8)The rule of the function is : f Q0 23 X 


ла+а+се2 


р 
g 4 

u 

Q (Eb (3a (43b (Sc Wa 

a 


fa} DX x ¥ = {(2 3) (234) 9(2 95) 9(3 23) 9 
(3,4) (3 ›5)} 
EX? {02 5 2) ,02,3) 9(3 52) 93 9 3)} 

(G)n(523x3-9 


77 The straight line which represents the function 
cuts the y-axis at (b »5) 
50 +. (O 5 5) satisfies the function 


=3х0-а ла=-5 
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142X _3+2Х 
З+2х ^ Te2X 


2 01+29(7+20)= (3+2 х) 
L746 X44X7 294 12X44.X* 
274 16X294 12% 

4X22 axed 
4x22 axed 


[b] [0555052545 0) 


(3) Yes +R is a function. 


С) = {C1 22) (1 6) :0 59) 
[ÆR is a function because every |” 
in X has only one 


lal f 0922- x? 
3 -з]-2[-1[°[1]2[,] 
тбо|-т|-2[1]2|[1][-?]-?) 


From the graph : 

(3) The vertex of the curve is : (0 » 2) 

[E] The equation of the axis of symmetry is : X=0 
(8) The maximum value = 2 


[b] Form the table by yourself » then с 2329. 


fal (Xx = (253) > Y={6 9} 
EY xY = {6 96) +6 9) 956 0:9] 


ыло) =1+х? 


< BHAE] 
то [512111215 (0) 
x 
I 
Li -h 
LA I 
| 
а! 
i 
IT] 
xr 1 x 
Е i3 
п 
From the graph : 


(4) The vertex of the curve is : (0 » 1) 


(2) The equation of the axis of symmetry 
(3) The minimum value = 1 


m sXeym »zerm 


y 
TN e 
Len deterret aita „з, 
FEET. ye yf 
Есе о 
У xu 
From (1) 90): n ZH 04 
+20 УЭ" 
у+2 


[b] (3] The variation is inverse. 


і " 
Brya +xysm 


@Ax=3 ~ 3y=12 


87 


| 


CE 


— Algebra and Statistics 
(a) (1) 7 0) +8 0) =22-3х2+2-3 lal R {0 51250520 50 512 Y 
=4-6-1=-3 50521) 2(2 352} 
(20703) +803) =32-3 х3+3-3 (02 6 21 because 2EX 
29-943-3 its image in Y is 21 
20 


Ib] Form the table by yourself » then 0 = 3.29 


ИТЕУ 


O (8 (34 (94 (8a Ba 
u 
lal(1]n(XxZ)22x224 
(3): x-ve {1} 
1 X-Y)NZ=B 
fb] FCO =x? 42x41 
[pesp-4]-3|-2]-1T o T 1 2] 
ire] » ^] о [т] 
Y 
ES x 
E] 
» 
From the graph : 
Cr) The vertex of the curve is : (- 1 50) 
(2) The minimum value = 0 
lajsfG)eiS — zl524x34b 
15=12+4b — nbe3 
(тух — Xyem 25хб=т 
^nmels AXysd5 
Batx=5 ASyslS лу=3 


8) 


2Х=3т э у=4т s z=5m 


‚ _2y-2 8m-5m — 3m 
ЗХ-2у+: 9m-8ms5m ^ 6m 


Ib] Form the table by yourself 
sthenX=8 5024 


(2)b 


Ea 


(34 (Sc fp 


@ 


fal @)n(Xx Y)=2x2=4 
(2): x-y={5} 
М(Х-Ү)х2 = {5} x {3} = {(5 3} 
GJY'«(ü5050525Q; 1)э(2,2)} 


с(тї-1) 
т(т-1) m 
{т-1)(т+) mel 


@) 


‘bee emo cime me 9 


From (1) » (2) 


ш 


ta] R= {C1 56) 963 4) 24 53) 9(5 529} 


(ÆR is a function because every element in X 
has only one image in Y 


othe range = (6 545352] 
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Aznx-y y 
TX-: ^x 
7Xy-yz221Xi-yz 
TXy-21xz 


[bl 


From the graph : 

* The vertex of the curve is : (2 +0) 

+ The equation of the symmetry axis із: X 2 2. 
* The minimum value = 0 


{зхї +з у? 27m? 48 m + 25 m^ [7] - 
100m = 10 m a) 
s2X+y=6m4+4m=10m | ela Be Ea 
From (1) 22): 332 43y +7 =2X+y 5 sum + Хет? 
6)700=х°+3 „Xy ams am. отба 
a-e fe) Xz пша  zm-DmenD 
$T00|7|4]|3|4 7) a) 
(2) 
y 
From (1) 9(2) p 
fa} IR = (01 55) 053504525650] 
x 


From the graph : 
(4) The equation of symmetry line is : X =0 
[2] The minimum value = 3 


fale (а (3)b 

Ib] f GO - (x - 27 
к Ea 1 2 3 4 
FOO} 9} 4] 1) 0 EEDE] 


[ZR is a function because every x 
element in X has only опе |! 


A 
a xi 
7 


sits range [1525355] |, 


image in Y 
ы y kr 


Q3X*2y  6msóm | 12m. 3 
`ву-Х 718-28 dém 4 


2Х=2т з у=3т 


u 
WX xY ={(2 24) (230) 9-1 94) 10} 
(2: vnzefa) 
А Nx X= {4} х {2 0-1} 
= {(4 22) 04-0} 
(3n) =2х2=4 


89 


(Algebra and Statistics 


Ib] e f@)=1 
^ d242 


2х2+а 
-3 


atb+ 


From (1) s): 2. 


КҮТҮҮ 


Ae yoc-L- 
x 


2 х2=т ^т=32 
у xPy=32 
(8]AUX 216 (16)? x y = 32 nye 


1b] Form the table by yourself 
sthen X 27502141 


[р пз A 


(2)b 


u 
Ga 
|С] 
la) YNZ= {2} 
АХУЛ = {1} x {2} = {C1 ›2)} 
En Z)=3x3=9 
[b] Let the number be X 


$ 525+5Х°=33+3х? 


Gc (a (Sb (se 


2 (refused) or x 2 2 
7. The number is 2 


+ (a +3) satisfies the function 
3944-5 
Ы 


заба 275 
Adding the antecedents and consequents of the 
three ratios 


^4a-8 


ir. 
WARE (0555G^3 650] 


[8] Ris a function because every element in X 
has only one image in X 
sits range = {5,3,1} 


[b] Form the table by yourself » then С = 2.28 


Ib] f 09 =x?-3 
æ- ER ER ERA 
treo] «| [2]-3]-2|] 1 [86] 


CLE 


From the graph : 
С) The equation of the axis of symmetry is : X «0 
(Z) The minimum value = - 3 


+b+b+c+c+ а+2Ь+2с 
A 
^ E @с (9). O @ We 
7 
= one of the given ratios (1) 
a А 
Mutiplying the terms of the 2% ratioby- 1 ала | lal» 2=3 ла=2т > b=3m 
adding the antecedents and consequents of the =3m_3m_3 
three ratios Таж26 2m+6m 8m 8 
arb-b-crera 2a bl: 73) =8 =-3а+5 
3:65 exa [b] 76 
= one ofthe given ratios (2)| | 5 -3а=3 


90 


Answers of Final Examinations 


[a] Let the number be X 
Tex 2 2143X=2242% 


+Хт Хоа 


xard ®Х+) 


1. The number is 1 


(5)R-(C1:250595 Q8] 3 gam {(1 91) (224) 9 99} 
R is a function because Бя R is a function because 
every element in X has | «|| every element in X has 
only one image in Y {ea} | only one image in Y 


Multiplying the two terms of the 1“ ratio by 3 >the 
two terms of the 2" ratio by — 2 » the two terms of 
the 3" ratio by 5 and adding the antecedents and 
consequents of the three ratios 
.3X-2ys52.3X-2ys52 

6-620 2 

= one of the given ratios 
23X-2ys52 3X-2ys$2 
5k 20 

s$ nked 


x |-3|-2|-1| 0| ! 
£09| 7|? 


D From the graph : 
* The vertex of the curve із: (0 52) 
+ The maximum value = 2 


From the graph : 
* The vertex of the curve is 


* The minimum value =—2 m у e E 
г у=}Х 
(Ы Form the table by yourself » then с = 4 aty=100 э; „х= 
16 tb) x xvefao3 «a 050555053» 
[> Beni Suef_/f Е Ка 
wu BY «xX ={03 915352) 94 91) 94 92)> 
fle (Eb (3a We Ba Wa СИТИ! 


Гајх2= {1 91) (1 92) 9(2 91) 22 ›2)} 


91 


\Igebra and Statistics 


а 5 


la] - / (3+ (5) =15 
29+2к=15 


S3x34k4kel5 
л2к=6 — nka3 
[b] Form the table by yourself » then б = 3.29 


=m 


Be 


fa O @a (5a a 


[a] The function f is of the 3 degree 
570) =3-2х (0) =3 
576 2)=3-2(-20=19 

Ы 09 = х2+2х+1 
x [-4|-3]-2 

feo|9|4|1riolií]|4 


шк={аэ1››(2,4),(3,1)} x Y 


R is a function because every 
element in X has only 


‘one image in Y 


=m 


. a+b cm'ecm em(msl) 


а-с em-e e(m—1) 
тж 
mtm- 
ст___ст 


tm-c em) 


From (1) and (2) 


^ Х=2т s у=3т 

6m+6m 2m 53 

18 т-2т 16т 4 

[b] (4) ҮП2= {5} 

= Xx (YNZ = {3,4} x {5} 

={@,5)+(4,5)} 

©- x-v={3} 
20-Х) xZ= {3} x {6 95} 

= {6 685} 


u 


lal) s ye лху=т 
12х3=т лт=6 nXy-6 
(8)Atys4 s4X26 xed 


Ib) Form the table by yourself » then б = 3.29 


@ 


ERE: 
Lit 


From the graph : 
(2) The equation of the symmetry axis is : 
(2) The minimum value = 0 


Ba 


u 

Cb 

е 

[ау хПү= {7} 

"(X NY) xX = {7} x {6 57} 
={(7 +6) (7 7} 

(#]п(Ү?)=2х2=4 


Ga (3e Ga 


[aj 


ы 


m+ bz3m » c=4m 
12т-3т 


т 
ла 
3 
а 2m*3m 


={G1 51) 1224) 56359} y 


R is a function because every ia 


element in X has only 
one image in Y 
othe range = [15459] 


Answers of Final Examinations ^ 


[a] Let the number be X 
2 
212.5 43x72 2242x? 


25, “^. X= 1 (refused) or X= 1 
2 The number is 1 


bI оо = x-4 


7 HAMOA] 
f| 5 -3| -4| -3 5] 
* 

From the graph : 


* The vertex of the curve is : (0 »—4) 
+ The minimum value =— 4 
+ The equation of the axis of symmetry із: X = 0 


|С] 

tal s(¥2)+8=(12) -2+3 

2-2+3=3 

[b] Form the table by yourself. 
sthen X e 15 > 


O (Sd @ Bd Be 


{i} у= {1535} 
BYxx={0 1) 63,0) .(5,0)} 


ы 


[a] Re (0,5) 9(1 14) +03) (3 92} 
[JR is a function because 
every element in X has 
only one image in Y 
athe range = [5545352] 


[b] Let the number be X 


+ 2x 
Wax cd cib3xemaix 


xsl The number is 1 


[a] > (a »3) satisfies the relation 


13=4а-5 4058 sas? 
sysmx 
2m-2 лу=2х 


1у=2х5=10 


lal f Q9ex^-4x«4 
oft 
то э|[4[1|[0о[1]+4[9°) 


1°) 


From the graph : 

(X) The vertex of the curve is : (2 »0) 

[E] The equation of the axis of symmetry is : X= 2 
b] Form the table by yourself 

sihen X 


2а (Ee (Se @ Bd Wea 
93) 


ү Algebra and Statistics 


u 
fa] R= (0565054; 
(453) 9(5 ,2)} 
R is a function because every 
element in X has only 
one image in Y 
sits range = (2535456) 


[b] -: bis the middle proportional between a and с 


ws (12) «ss (12) 
= (12) -312+3 (12-3) 
2-392+4392-9=-7 
(2) f)e 3 -3x3«0 
)88)23-320 
2709)=809) 
[b] Let the number be X 


CLE SONT M E 
UNT eH43xemeix 
х=1 7. The number is 1 


yxx 


. 40 14 
-ft 
Iblfeo-2x* 


x89 -2|-1|0 | 1 | 2 
169] 5 |-1|-3|-1| 5] 


From the graph : 

(4) The vertex of the curve is : (0 »~3) 

(2) The equation of the axis of symmetry is : X=0 
(3) The minimum value «— 3 

E 


Cs 2с (3s (9: Ob (94 

G] 

{a} (3) The domain = (152 53 54 35} 

[8] The range = {3 +5 5759511} 

(700) =2х+1 

[b] Let the two numbers be 2 X 53 x 
лаХ-14=3х-7 


X= 


The two numbers are : 14 » 21 


lal (3) ~ R is a function from X to Y 
2. Bach element in X has only one image in Y 
os the image of ~2 = (-2)°-1=3EY 
the image of 2=(2)'—1=3EY 
athe image of 5 = (5-1 =24 EY 
BE 
(282(C2:3505356524] 


Answers of Final Examinations 


а= (2 ав-%)=4 


@a 


(e (8b Be 


[a] Let A (X 50) 
> 77 A(X 50) belongs to the straight line of the 
function f 

n4-2X20 

X22 


л-2х=-4 
ЛАО 0) 


slet B (0 +y) 
272 B (O » y) belongs to the straight line of the 


fal) Y = 25557) 
(2 YxX-[0:256:25052] 


(m= 1) 
aemm) „т 
cm- hm) mel 


а) 


function f. о 
n4-2x0ey 2 
“BO 4) 
эйе area of A AOB = 4 х2 x 4 = 4 square unit 
Ij: X22 Xem» yeim (al DR = (0555859610) 
2x т Q [2] Yes › К isa function. 
!TTXe2y c 17т+бт Е АА 
10.5 ale es y 
26 13 4х2=т 
From (1) »02): 7 sme8 — aXy-8 
aXel6 216у=8 
[a] ^; (a » 3) satisfies the function. 
n3=4a-5 а=2 


From the graph : 

(T The vertex of the curve is : (2 3- 3) 
(2) The equation of the axis of symmetry is : 
(3) The minimum value =—3 


[b] - 


Multiplying the two terms of the 1" ratio by 2 
and the 2% by — 1 and the 3" by 5 and adding the 
antecedents and consequents of the three ratios 


= one of the given ratios 


2a-be5c 
3x 


(af (0 = (х3) 
IERERERERERERE 


[reals [efi folate 


95 


Algebra and Statistics 


Multiplying the terms of the 1“ ratio by 2 and 
the 2" ratio by — 5 and the 3™ ratio by 3 and 
adding the antecedents and consequents of the 


three ratios. 
-$ 436. я 4 
4213412 79neofthe given ratios 
E aSbede_2a-sbt3e axel 
Ге) Adding the antecedents and consequents of 
From the graph : теште айо we 
a = one of the given ratios 
* The vertex of the curve is : (3 +0) E 
,atbéc b „а+®+е д, 
* The minimum value = 0 Serio rm 


Ts {(к)=5 
1 2k=8 
vE 


* The equation of the axis of symmetry is : X=3 
[b] Form the tables by yourself » then X 22 с =0.96 


u [a] Form the tables by yourself »then X 27 822 
Ја (Eb (Sb Wa Ba (ga | 101700=0х+1у 
u - x [-3[-2]-1[ o 


1 

оа о [| 

[a] (4) X xY = {0 ,3) 9(2 94) 9(2 95) (3 3)» | 
(3,4) ›(3,5)} 


)axxy)=6 


4 ху+49=0 


=0 л ху-7=0 
1 


ayoa 


| From the graph : 

| Gi) The vertex of the curve is: (= 1 +0) 

| (E) The equation of the symmetry axis is: х= 
| (3) The minimum value = 0 
| 

| 


135+5Х°=44+4Х?° 

ТХ = 3 (refused) or X 

7. The number is - 3 
Ык = {(4 52) 58,4} 

R is not a function because 2 € X has 


[р soun sno A 


(2 94) 93 56) 3 (4 9 8)} 


no image in X 
| Yes +R is a function » its range = {4 56 +8} 


96 


Answers of Final Examinations 5 


[a] Let the number be X 

те 
Unex 
axal 


ї+3х=22+2Х 
+ The number is 1 


[0] 


vyxX 
14=42т 
a X= 60 


[a] © (3 5) satisfies the function. 
5х3+4=19 
б 3 -— t 
the &={ nXe3m з у=ат 
Q3X*y эт+ат _ Om. 13 


UxXxeSy 3me3m Bm B 


alf QQ =2X-3 
x jolt 
109 |-3 


is the middle proportional between a эс 


c 


Eb o sac alate) | 
Wed ace co 


[alX={1 455} > Y={2} 
Q2) 
[b] + b is the middle proportional between a эс 


[Е 


«oye = (27 Mas) 
БУ 227 axes 
ryt les лужі=5 


[b] Form the table by yourself » then X = 20 
02228 


лу=4 


ma @e Ek 


[лсо 


к 
From the graph : 


u 


fayr={a0+(2>4)> 


IE 


Yes э Ris a function 


(IG): ye „ху=т 
л2х3=т -ms6 
(2)A xe 15 -15у=6 


1 The vertex of the curve is 


0,2) 
2 The equation of the axis of symmetry is 


3 The maximum value = 2 


Са 


Be 


@a 


бе буз ata / (аш алам) stat, ald) (97, 


Algebra and Statistics 
Ne 


[а}[1)Х={!} Bnyys3 
В )ухх= {0106550070} 
[b] bis the middle proportional between a >c 


лас 
1 #40) анас alate) а 


(a*c) с 


E 
Vee acro 


lal £215 
^ 052842 


WIDR={1 4.253) =X 


^d$24x24a 
ла=7 


1852} 


(8) Yes »R is a function. 


From the graph : 

(The vertex of the curve is : (0 » 4) 

(8) The equation of the axis of symmetry is : Х = 0. 
[b] Form the table by yourself » then с = 4.98 


uw 
Gà O (S4 @ (Sd (S 


u 


fa] R= {01 3) 0,6) ›(3›9)} 
R is a function because every element in X has 
only one image in Y 
sits range = [35659] 


ла=2т »b-5m 


6m 
6 


(а(х = {1} » у= 1,3,5} 


в). Xe хәз уй (@ү?={@ 91) 91 93) 9(1 5) 9 91) 9 93) 
y ч (05556505653) 2655] 
.3X*2y 6m*6m 2m, 3 m 
UO$y-X d8m-2m lóm 4 Dill s aei Tea 
IDs yex лу=тх 2=6m Multiplying the two terms of the 1" ratio by 2 
semel o syst and adding the antecedents and consequents of 
А 3 E 
the 1" and the 2" ratios 
= лу» 1 х15= 
(axes ay j *15=5 ; BS vy 
O 4a+2b+2b-c  4as4b-c 
= one of the given ratios. a) 


[а] 00=4-х? 
(ay Tol [eqs 
HOEGE 


TR 


‘Multiplying the terms of the 1" ratio by 2 and 
the 2™ by 2 ard adding the antecedents and 
consequents of the three ratios 


Mbyte ЖШШЕ: Тг 
“Ga42b+4b-2e+20— 3a+6b 


= опе of the given ratios @ 
From (1) and (2): 


„2X+y _2X+2y+z 
яажа Завь 


u 


[a] 


(a » 3) satisfies the function 
a-5 л4а=8 


Answers of Final Examinations 


[b] Form the tables by yourself » then X =2 
302096 


ыло) =(х-3)° 


о[1[2;][3]4[5[6%} 
9 


4 
A 
ШАГ 
SES 
у" 
From the graph : 


+ The vertex of the curve is : (3 »0) 
* The minimum value = 0 


Answers of Final Examinations Ў 


[Т Answers of governorates! examinations 
of trigonometry & geometry 


(2a (с (> (sa (5c 
т X sin 45° cos 45° = sin 30° 
aw ME 
аххх = Атха 
"Rua: ТТ 


[b] >: The slope of the straight line = 2 


7. Its equation is : y=2X+e 


2 (1 50) satisfies the equation. 


=2х1+с ween? 


7, The equation is y 22 X-2 


[a] m(Z Y) - 90° 


(XZ)? = (6) + (8) = 100 Ё 
2 XZ2 10cm. 
z ов X cosZ -sinXsinZ 2 = m 


ГИГИЕ 
16 * 10 ~ 16 * 16 =° 


[b] : AB=YC3-2) «(0-4)» 25 «16 


= 4 length units 
BC =YC7 +3) 6-0) ={16 +25 
= 741 length units 


›ср={С2 +717 «6-57 = 25 +16 
= Га length units 

зар= {22279-47 ={п6 +25 
= 41 length units 

2АВ=ВС=Ср=Ар у. ABCDis a rhombus 


AC=1C 7-2 + 6-4 e 811 


[в][1]!п A ABC: 
 m(ZB)-90* 
^ (BC) = Q5). - (15) = 400 
ВС = 20 cm. 
Œ v sin(zACB) - 48 
m GLACB) = 36° 52 12 
(8) The area = 20 x 15= 300 cm? 
[b] Let B (x +y) 


[b] +> The slope of the straight line 


2 Msequationis: y= $ x «c 


»77 (4 +2) satisfies the equation. 


Saline vee 
=з 4+с лс=0 
^, The equation is y = $ X 


тс=@ 
The straight line passes through the origin point. 


(2a Ga @> Be [sc 


т The slope 
The equation is y 22X c 

(1 += 1) satisfies the equation. 
1=2х1+с 


"82 length units 
sBDe C233) +(9-0 218r 
[82 length units 
A AC=BD +. ABCDis a square. 


. The equation is : y 22 X-3 


X Trigonometry and Geometry 


DIE ~ m(z C) = 90* 


Y «ay = 25 A 

© АВ =5 ст. 
+ cos А cos В - sin A sin В H 
$-0 LI dum ©: 


сот В) 36° 5213 


a) 
{з x5 


MC 201 2-27 29516 

=5 length units 
2 MAS MBs MC 
>B » C belong to the circle M 


othe area = 3.14 x 5° = 78,5 square units 


Alexandria 


Ble 


[rb Ga Ga Ga 


(Ba 


SM o 
sin 30° cos 30° 
am xm s=] 
ап 459-1 
1-К)х1=-1 k=2 


[а] + cos E tan 30° = cos! 45° 


cos E x 


T 
B 


^ cos Baa ^m E)=30* 


Ib] © AB =V0 -37 46-3) - Ya 4 
= 242 length units 
+ҮвС=үп-1+(3-5Й7=үо+4 


length units 


»ACe 0-39 58-39 =үз+0 


= 2 length units 


BC=AC 
A ABC is isosceles, 


u 


Ta] +» X sin 30° cos? 45° = зїп 60° 


1b] ~ The two diagonals of the parallelogram bisect 
each other 


Let M be the intersection point of the diagonals 


la] МА =үб «D «C1 


16 +9 


= S length units 


[al m= 


а 
The intercepted part is $ from the negative рап 
of the y-axis, Е 


Ы МА = +11+(—1-_27 =ү6+9 


5 length units 
мв el Cae D +G-2) = 9216 


= 5 length units 
104 


эМВ eC +17 (6-2) 


{э +16 
=5 length units 


MC e +177 +(—2-2Й=үө+16 


Jength units 


^ MA-MB-MC 
ЛА эВ > Care located on the circle M 
э(е circumference 22 x 3.14 х5 


2314 length units. 


Answers of Final Examinations Ў 


[b] *: The slope of the given straight line == a 
2. The slope of the reqiured straight line = 2 [а] = V-67 + 6—07 = 215 (Squaring both sides) 
2. Its equation is: y 22 Х+с 200-67 +16=20 
intercepts a part of 7 units from the х7-12х+36+16-20=0 
positive part of the y-axis 2Х7-12Х+32=0 
2. lts equation is: y=2X+7 958) 0059 50, 
X28 or X24 
[b] sin 45° cos 45° + sin 30° cos 60° — cos? 30° 
5 
тту > m,=tan 45° =1 
mm, 
The two straight lines are parallel. 
A 
ы 
g | [a] +: The two diagonals of the parallelogram bisect 
each other 
au} Let M be the intersection point of the diagonals 
. Mz (359,223). (à 
ом (222,253) =( 
i" Le D (x sy) 
D be the mi вс PE E ah) = (44% 58 
Ta] Let midpoint of BC (2-2 E ) 
+1 
20= (231,753) -0,2) 5х3 4+x=3 axs- 
у. The slope of AD = 246 Sty 
2 Mts equation is 4х+с АЕ 
577 (4 »— 6) satisfies the equation. ^ 
д-б=-4х4+с — sc-10 Lbs rms А " 
^. (AB) е (10) - (8) 
7. The equation is : ye - 4 X+ 10 ба - Sd 
Ib] 3] In A ABC : v m (Z B) =90* S ABs6cm. А é Tux в 
2а (2 АСВ) = 43 : зи? А+1=(#,) tied [y 
2 m (ё ACB) e 36 5312 
[E] + (BC) = Q5) - (15) = 400 
^. BC=20 cm. 
2. The area =20 x 15 = 300 em: 
K 
alyoubia д fa] L/L, 
[Па (8b Be (а (sS) [вс -к+1= 2к=0 


X Trigonometry and Geometry 


b] >> The slope of the given straight line == 


^. The slope of the required straight line = 3 
7. Ns equation is : y «3X c 
237 (152) satisfies the equation, 


^s223xl4c 1 


^. The equation is y 23 X- 1 


[a] Gin A ABC: - m (4 B) =90° 


in (4 ACB) = 15 

+ mL ACB) = 36° 52 12 

+ (BC) = (25)? (15)? = 400 
5 BC=20cm, 

7. The area = 20 x 15 = 300 cm? 


[b] >> The straight line passes through the two points 
(450) ,(0 9) 


‘The slope of the straight line = 


9 
4 


and the intercepted part = 9 units from the 
positive part of y-axis 

^ The equation of the straight line is : 
у=-фх+9 


SMB el C1e4 0-6) - 916 


= 5 length units 
and MC 2C 1-2) «(2 23 29 +16 
=5 length units 
~ MA=MB=MC 


2А эВ and C lie on the circle M 
athe circumference 22 x 3.14 x 5 
731 4 length units. 


[a] The slope of BC = 3+7 


2. The slope of the required straight line = — 5 


2 Ms equation is ys - 5X c 


A (5 » D satisfies the equation. 
=26 
7 The equation is : y=- 5X +26 


-5x54c 


[b] Draw AD ВС 
()-АБ1ВС›АС=АВ g A 
^ BD- CD 26cm. 
InAADB: Se Pees 
w m(Z ADB) = 90° 
+. (AD = Q0) - (6)? = 64 
^. AD=8cm. 


a 8 
« sinB= 6 


(E The area of A ABC = $ x 12 x 8 48 em? 


Ia] + The midpoint of AC. i 3) 


=4>1) 


7. The point of intersection of the two 
diagonals is : (4 » 1) 


1b]: MA=YC1-3F 3 Q +17 ={16+9 
=5 length units 


(Let x sy) 
-2 
250 (Exon) 
255.4 2х=6 
-2+y у=4  sD-(6»4) 


Answers of Final Examinations 


[b] +» The slope of the straight line = 


2 Mts equation ів: 


zd 
=тх+е 


+ (03) satisfies the equation. 
23а коже лс=3 


X43 


The equation is: y = } 

s02lxe3 4Xu-6 

2 The intersection point of the straight line with 
the X-axis is : (- 6 50) 


aty=0 


[b] +: The slope of the given straight lin 


2 
^. The slope of the required straight line = 2. 


positive part of y-axis 
^ Mts equation is : y= 3 X43 


O @a @a (se (Se le 
B 
[a] sin 30° cos 60° + cos 30° sin 60° — tan? 45° 
R ЛЗ цу 
=443-120 
bE : AB e [8-79 &( € 3) = 74416 
z 275 length units 
The awa =3.14 x (V5) =157 em? 
45-341 
2]м Sh 
u > 
[а] m(Z A) = 90" aa f 
5 (АС? = а3)°- (5° g 
é ^ 


2144 


SACS 12cm. 
Ccos B +cos C sin B 
ъа 
[b] ++ The slope of the given straight line = 7—6 
2 The slope of the required straight line = 3 
Its equation is: yz 3X c 


3 


э (1 23) satisfies the equation. 
себ 
~ The equation в:у=3Х 


u 


[a] Draw AF 1 BC 
»DELBC 
+ AD BC 
ЗАВІ ВС 
»DELBC 

2. ADEF is a rectangle 

. BF+EC=6cm. 

- BF = EC =3 cm. (A ABF = A DCE) 

+: The area of the trapezium = 4 (AD + BC) x AF 

406+ 12) xAF 


323x146 


2 ЕЕ= АР =бст. 


DE-AF-4cm. 
ЛАВ =5ст. 


w inBemsCai 


TUS 
АВ = + +(1-3Ў = aa 
= 40 length units 
вс (6-5) 44-0 =үг+9 
= VTO tength units 
SAC e 6e +(4-37 = 49 1 


={50 length units 


[bl 


(АС)? = 50 

(АВ)? + (ВС)? = 40 + 10 = 50 

2 (AC)? = (AB) + (ВС)? 

2. A ABC is a right-angled triangle at B. 


A допотену апа Geometry 


[a] The slope == and the intercepted part = 2 units 
from the positive part of the y-axis. 
(1C тһе slope of CD = $2. = =2 


+ The equation of CD is: y==2 x «c 


(3 » 2) satisfies the equation. 
sieXNxiec 


+. The equation is : y 
(JA x» 0 


3X4 


у=ЗЁхО+4 лу=4 

© OD=4 units 

saty=0 .0==2х+4 

7. OC=6 units 

7. The area of ADOC = 4 x4 x6 

= 12 square units. 

O (Ec (35 o (8 We 
[a] - tan X = 4 cos 60° sin 30° 

р Ке -as 
sanxeaxdxdoi =45 


II) ХҮҮ 
++ The slope of XY x the slope of YZ =- 1 


ла-25-3 
ла=-1 
(2): xv 4-39 3Q- 33 - 1*9. 
=Y10 length units 


vYZ=9C5-4 + 1-29 - 819 
= 90 length units 
4 хо [so 


The area of A XYZ 
5 square units. 


@ 


[a] Let the measures be 3 x »5 X 

2 3X45X= 180° 28 X= 180° 
= 22°30 
++ The measures are : 67° 30 112° 30° 


[b] + The slope of the given straight line = — 1 
7 The slope of the required straight line = 1 
2. Its equation is : 


7. The equation is: y= X43 


[a] © MA- fc 1-37 «Qe D? - i69. 

= 5 length units 

SMB eorr 42-67 249 +16. 
=5 length units 

and MC = 1-2) +(2 +27 2916 

= 5 length units 

2 MAS MBs MC 

7. A 3B and C lie on the circle M 

»the circumference = 2 x 5 хл 


= 10 3t length units. 
[b] Draw DF 1 ВС АБУ, 
Eu LU M 
»DFLBC Р 
2. АВЕС is a rectangle тај 
2 BF=AD=6cm, 
2 FC=40m, »DF=AB=3cm. 


^. From A DFC which is right-angled at F 
(ФС)? = 3? +4? = 25 ADe 
+ cos (Z DCB) - tan (4 ACB) = 


@@). The midpoint of AC = (242 , 222) 


{1+1=4 
=(14>-4) 
<The intersection point of the two diagonals 
n 1 1 
в(1+,-1) 
(2)! D(x sy) 
7: The midpoint of AC = the midpoint of BD 
(id лык УЗЕ 
(5) (259) 
X+4 1 


2 
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2 T 
206154) 


(Ах 0) > B@>y) 


ЛА(6 20) » В(0 ,8) 


[E] ~ The slope of AB» 5-5 


^. The equation of AB is : у == 
(0 +8) satisfies the equation. 
[EE 


х+с 


сев 
xag 


The equation is : 


3 
akahlia 

la] 11е Be [з)ь 
[b] Draw AF LBC 

ВЕІ BC 

AD// BC 

»AFLBC © 

»DELBC 

д AFEDisarectangle ^ FE=AD=4cm. 


BF +EC=8 ст. 

BF =EC 24 cm. (A ABF = A DCE) 

~. From А АВЕ which is right-angled at F 
(AFP = (5) - (4j =9 


n AF=3 cm. 

+. DE=AF=3 cm. (AFED is a rectangle) 
3,4 

. tan B cos C 4°53 3 


sin? C + cos" B @ +4) 


1а] Gb (z)b (а 
Ib](3] MB e (859 +0177 =9+16. 
= 5 length units 
^ The circumference =2 x 5 x 3.14 
= 314 length units. 


(8]LetÀ (X »y) 
E) 
Ы 
QD =] олу+Ие=!4 
ЛАО 3) 


> the slope of AB 


~ The slope of the required straight 


line == 


2 Its equation is : y = xe 


7 A (2 23) satisfies the equation. 


в. 


[a] >: The midpoint of А! 


| 


о 


эе midpoint of В) 
(2.2 

‘=. The midpoint of AC = the midpoint of BD 

2. The two diagonals bisect each other. 

+ ABCD isa parallelogram. 


аА @ sn) > B(n»0) 


° 
п-0 
эг @ 23) satisfies the equation. 


2. The slope = дк=-! 


З3а-1х2+с  лс=$ 


A (0 >п) satisfies the equation. 
лп=-1х0+5 

ЛА (05) » В(50) 
^ The area of AABO = 4 х5 х5 


anes 


Е 5 square units, 


A rigonometry and Geometry 


Ta] [3] +: The intercepted part of the y-axis by BC is 
3 units 


2С=0,3) 

s BC=V0- +6- =4e4 
= 242 length units. 
(@)2В(2,1) + OA=2 length units 

> AB = 1 length unit 

> АВ! ОС ›АВ=ОС 

+. OABC is a trapezium 

+ The area of OABC = 3 (1 +3) x2 
= 4 square units. 

(отъ BE LOC 

 BELOC ,AOLOC 

›АВ”ОС 

2 ABEO is a rectangle 

2 OE=AB Ет 

= | length unit 

BE=OA=2length units y 

»CE-3- 1 = 2 length units. 

InABEC: s; tan (Z BCE)= 2 =1 

~ m (Z OCB) - 45° 


»sin* 60° + cos? 60° +2 sin 30° 


з: 


EE 
(F) (G) 4-241ua-22 оу 
From (1) ›(2): 

7. tan? 60° — tan? 45° = sin? 60° + cos? 60° 


*2sin 30° 
u 
C. (Ec (S5 Wa (Sc Wa 


@ 


[a] x cos? 30° = tan? 60° cos? 45* 
(у-у 


axax} 


=2 
ы + The midpoimof BC = ( ŽŁ1 „153 = E 


~. Мз equation is: ya- X c 
277 A »- I) satisfies the equation. 
-1=-5+с 


neag 


7. The equation is : y =- 
"T А equation з:у=-х+4 
Sin? A+ cos? A э | @ 
= BOF , (АВ) ^ | la] © AB-C4- D +24 2 ={25 +16 
(AC? (ac € * z^|[ 41 length units 
= BOP +(АВ _ (АСУ _, эВС=й 4) «(6-27 - 25316 
(acy? (AC? =V41 length units 
vsinC= у зт (4 С)=22°37 ЗАС=Й@-17 «(6€ 27 - [064 
=8 length units 
АВ=ВС 
2. A ABC is an isosceles triangle. 
А 
ы é з 


а) 


^ m(4 0) = 45° 
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[a] ДИ 


adistans 


k-2 
nk-2 


Ake- 


[b] In A BED: 
+: m(Z BED) = 90° » т (/ B) = 60° 
< m(Z ВОВ) =30° »BE= 4 BD=2em. 


^ DE=2Y3 cm. 
InACDE: 


7 m(Z CED) = 90° ,CE-5-2-3cm. 


BE 


7 tan (4 DCE) = 


[a] C] The midpoint of AC - (353. 3:3) =(0 +0) 
/^. The intersection point of the diagonals is : 
(050) 
23-3 


[E] The slope of AC. 
sx ACLBD 
2. The slope of BD. 


‘BD passes through (0 » 0) 
+. The equation of BD is : 


[b] -A(0:2) » В(4,0) » CC 150) 
+. The slope of AB = 


эбе slope of AC = m, = 
za 


nmxm, х2=-1 

2. ABLAC 

2. A ABC is a right-angled triangle at A 
эй area = 4 х2 х5 = 5square units 


e 


(а (Sb Wa 


[а] 2sin 30° +4соз 60° =2х 1+4х1=3 0» 


stan? 60° = (43) =з Q 
From (1) +): 
2 sin 30° + 4 cos 60° = tan’ 60° 


[b] "г The midpoint of AC 


2. The midpoint of AC = the midpoint of BD 


2 AC and BD bisect each other. 


ФЕ АБ==5+ 
[b] :: The slope of AB ==343 = 7; 
2. The slope of the required straight line = 3 


2. Its equation is: y=3X+e 


(1 52) satisfies the equation. 
223x146 


2. The equation is: y 23 X- 1 


^ 
m(4C)-90* P 
2. (ACP = (Y - (4 «9 
s AC=3cm. a 
дп cos B+cosAsinBe 4x$43x3 
=1 
is wie 
[EE у= х1 


^. The slope of the given straight line = i 


Trigonometry and Geometry 


2. The slope of the required straight line = 1- 


3 77 it intersects a part from the negative 


нахі i 3 
direction of the у. is of length 3 units siamese CA 

+ The equation is: y= $ x-3 b] Ав ex 33 «807 2/3616 
u =2V13 length units 


la] AB e 13-0 + (4-09 - 9516 


7 5 length units 


SBC- C473 +G-4F - 491 


= 572 length units 


»BC=-3) C673) - 4100 
226 length units 
sAC= 37 +{—6-07 = 1636 
= 2/13 length units 
S AB=AC > ABC isan isosceles triangle, 


PAC-[C 4-07 «G-0 =V16+9 
= 5 length units 
~ The perimeter of A ABC =5 +52 +5 
=10 + 5^2 length units. 
Ib] © 


бз Eo Be @ a 
4-3. 1 
[айз mei i.d 
md mem 
7 The two straight lines are parallel. 
Tb] © sin 90° = 1 10) 
» sin 60° cos 30° + cos 60° sin 30° 
(2) 


From (1) ә (2): 
2. sin 90° = sin 60° cos 30° + cos 60° sin 30° 


412 


sys$xel 
“+ The slope of the given straight line = $ 
+ The slope of the required straight line = $- 


ercepts a pan from the negative 
direction of the y-axis of length 3 units 


2. The equation is : y + х-3 


[b] © The slope of AD=1=3 = 1 
~ The slope of AD = the slope of BC 
+ ADIBC 0 


э the slope of AB = 


sthe slope of CD = 


^. The slope of AB # the slope of CD 


"AB is not parallel to CD Q 
From (1) ›(2): 
2 ABCD isa trapezoid. 
fa] +: The midpoint of BC = (221 , RES ETEE 


^. The slope of the straight line =2+6. + 


2. Its equation зсу==Ёх+с 


27 (5 »— 6) satisfies the equation. 
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ms 


^ (YZY 
^ YZ= 120m, 
у. sin X cos Z + cos X sin Z 


Е 
Ga 


B 


[а] 
7. hs equation is; ye - X c 


т(2 Y)-90* 
137- (5 


2 


=12 3 
13 


13 


Г 
BB* 


(24 (за (4c 


"The slope of the straight line = 


25=0+с 


«^ (0 5 5) satisfies the equation. 


acas 


2. The equation is: y=-X+5 


Ы 


г. ВС = 24 ст. 


m(Z B) = 90° А 


+. Mis equation i 


(3 » 7) satisfies the equation. 


[а] 


229ах=1 xy 
л29іпх=1 
X= 30° 


2 sin X = sin 30° cos 60° + cos 30° sin 60° 


BB 
i 


.sinxe d 


> The slope of the straight line = 2 and it intersects 


[b] y 


[b] © AB C239 +0 +17 - 25 25. 
= 5°72 length units 
эвс=ү(з-4#+Є1-5ў = 1436 
= 37 length units 
зАС=ЙС 2-4 +(4-5ў ={36 +1 
= 37 length units 


2 BC=AC 
7. ААВС is an isosceles triangle. 


m 


m 


fal 


Gb [4d Ee 


(Bla 


AB={G-1 + (0-47 = 4416 
= 275 length units 

э›вс=үй+їй+(@-17=ү4+4 
= 2V7 length units 

sace (x1 +(0-27={16+4 
= 245 length units 

S AB=AC 

1. А ABC is an isosceles triangle. 


[b] зіп? 45° cos 60° + 3 tan 60° sin 60° 


A Trigonometry and Geometry 


(а L/L, хл 
^ 2-k= tan 45° 


(Ы -- {3 tan X= 4 sin 60° cos 30° 


5ЯЗиах=а«Ў E 
узап x=3 caanxeY3 
2X60" 


«739 +6—3F = 242 (Squaring both sides) 
2- x +¢ 
A XP4X444428 S x!-Axco 
A X(X-4)=0 
Ib] + The slope = 3 
The equation is: y=3xX+e 


^ X20 or х=4 


7 (5 5 2) satisfies the equation. 


2=3х5+е 7 
~ The equation is : y=3 X - 17 

la] Let B (X »y) 
: X-I o ys3 
лаз (21,243) 

3 X-1-24 EPCEI 
Bes лу+3=6 y=3 
2805,3) 

[b] ДА 4 Care complementary angles 
sin A=cosC 
sin A+cosC= 
a sinAs } ^ m(4A)=30° 


(Se (83b @ b We 
)om-izi-l. mat imm 


Ib] Draw DE 1 BC 


AD// BC , AB BC n 
»DELBC 

ABEDisarectangle | C „Р _В 
2 DE2AB-3cm. 
»BE=AD=2cm. ^ CE=6-2=4em, 


In A DEC:  m(Z DEC) = 90° 
a (DCP =(3)?+(4)?=25  .DC-Scm. 
~ cos (4 BCD) = $ 


E 
[a] © The slope = 3 
- The equation is y 23 X c 
277 (152) satisfies the equation. 
2253xlec 
^. The equation is y=3 X- 1 
[b] >> 2 sin X= tan? 60° —2 tan 45° 


22sinx= (3) -2x1 


‘The two straight lines are parallel. 


ПШ] 


A 2sinXel 
x30" 
fale LLL, Am xm s-t 
2 К xan4ss s- 1-Юх1а-1 
21-к=-1 nkel 
АВ AB 
Ib] {2АВ=АС eum 
Let AB = 1 length unit 
ЗАС 2 [2 length unit 
v m (4 B)= 90 y | 
2 
(12) -аў=1 
BC = 1 length unit é i 
L, се » tanC=1 
АВ=ВС 
V&-37 +G6-2F = 16-3 += 
(Squaring both sides) 


М(Х-3+1=4+1 
х2-6х+9+1-4-1=0 

1 X?-6X45=0 A (X-5)(X-1)=0 
=5 or X=1 (refused because BÆ AC) 
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[b] © АВ = 2-6) +C4-0F 
={їб +16 ={32 = [2 length unit 
›вс={С4—27+(0 +47 ={36 +36 ={72 
= 672 length unit 


+СА={(6 + 47 + 0-2) ={100+4 ={104 


Ы: ta? 60° а?а = (73) -аўе? 0 
» n! 60° + cos! 60° + 2 sin 30° 
ПЕ 
= By +(4) +2х}=2 @ 
From (I) ›(2: 


co tan? 60° — tan? 45° = sin? 60° + cos? 60° + 2 sin 30° 


= 2/26 length unit 
2 (AB) + (BC)? = 32 +72= 104 = (СА? 
2 A ABC is right-angled at B. 
Let E be the midpoint of AC 
s B=(S4 #2) 51) 
+; In the rectangle the two diagonals bisect 
each other 
2. E is the midpoint of BD. 
Let D(X sy) 
sa»pe(X22, 


M4222 
Er лу-4=2 
ny=6 200,6 


е 


5-3 


The slope of AB = H 
The slope of the required straight line = — 1 
Its equation is: y 2 - X+ c 

572 the midpoint of AB 


the required straight line passes through the 


midpoint of AB 
2+с =6 
2. The equation of the required straight line is + 
=-Х+6 
[b] >; т(4 B) 2 90* ^ 
2 
s 2cos C sin A =» 


eH yg 


ш 


u 4. тһе midpoint of AC = (2; `,=2=7 
ab d с с e с P 2 
ть Ge Ge @ Be (9 [s] The midpoint of AC=(2 > ) 
.(R D 
B 2 
la] : MA=YC 1-37 «QD ={16+9 
5 length units 
MB =Y@ 144 +26) =19+16 
= 5 length units Mais seat 
(Gary Go AC and BD bisect each other 
and MC e {1-27 «Q2 239 +16 2. The points A » B » C and D are the vertices 
= 5 length units of a parallelogram. 
4 МА= MB 2 MC (Ы :: 4 X = cos? 30° tan? 30° tan? 45° 
7. A эВ and C lie on the circle M «Qo «or 
э the circumference = 2 x 3.14 x $ TE 


= 314 length units. 


AT tigonometry and Geometry 


+ The two straight lines are perpendicular 


^mxme-i =-1 


2к=3 


[b] — 


‘The straight line passes through (1 +0) +(0 54) 
0 


(0 54) satisfies the equation. 


=-4х0+с 


7 The equation is : 


@> (E (9а (3a (Sa Do 
[a] Let B (x ›у) 

SEX 

[b] Draw DE 1 BC 


AD/ BC .ABLBC 


2 ABED is a rectangle 
2 DE=AB = 12cm. 
3BE- AD z20cm. ^ CE2 25-20 25cm. 
In A DEC: 7: m (Z DEC) = 90° 
+ (DO = (12) + (5)? = 169 

7 DC= 13 cm. >% tan 
^2 m(LO-6722 48 


4 


B.E 
2 4 


[0] 


эз 0° о 30° = 1 VBE 


From (1) 4): 
7. D sin 60° 


Q 


in 30* cos 30* 


2 


[b] +: The slope = 2 
++ The equation of the straight line is : y 2 2 X +c 
277 (2.53) satisfies the equation. 

n322x24c Б 

The equation is : y = 2.x 


[a] ^ cos E tan 30° = sin? 45° 


2. The two straight lines are parallel. 


Е 


fa] : МА=ЙС1-3Ў +(2 1699 
=5 length units 
э›мв={С1+ай+(2-67=үз +16 
=5 length units 
аамс={с1-27+(2 +2 ={9 +16. 
=5 length units 
^ MA=MB=MC 
~+ A > B and C are located on the circle M 


[b] The slope = 3 
and the intersected part = $ units 


[b] + The slope of the given straight line 


443. 
5-275 
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2. The slope of the required straight line = 3 
г. Its equation іѕ:у=3 Х+с 


1 »2) satisfies the equation. 


=3х1+с 


2. The equation is y 23 X -1 


[a] ~ 2 sin X 2 tan" 60* —2 tan 45° 
229пх= (43) -2x1 2250х=1 
левхе + Axamo 
[b] > m(4 A) =90" 
2. (АВ)? = Q5) - (15) = 400 
~< АВ =20 cm. 
2 cosCcosB-sinCsinB= 332020 х4} 
=0 


fal 


kam 
>% B is a common point 


7A эВ sC are collinear, 


[blLeB(Xsy) — (6—4 2 
28.6 454x212 2X2 
-3+ R 
SHEILA ол-з+у=-% 
nBQs-5) 


e 


Га] г 


The two straight lines are parallel. 

(а + 2)2+(7-— 3) 25 (Squaring both sides) 
^ (a*2) «(4225 
sa e4ae4e16-2570 


(а-1)(а+5)=0 


@e (Ea Ge O Se o 
25 
2. sinAcos B+ cos A sin B= 12 x 3 + хр 


=$ 
Ы: AB ={(5-17+1—17 ={16 =4 length units 
эвс={(3з-5#+(4-17={4+9 


={13 length units 
SAC (Gi (4—17 e (4:59 = 1З length units. 
3- BC=AC 2. A ABC is isosceles. 
[a] +: 2sin X = tan? 60° — 4 sin 30° 
d 
z2sinx=(Y3) -4x4 + 2sinx=1 
хатха axi 
[b] The midpoint of AC = (+ б 225) =(2 93) 
1. The point of intersection of the diagonals is : 
(223) 
La Doy) 
А NET: 
ses + 
„#452 x=0 
Sites 
-5+y=6 дуе Dot) 


+. The two straight lines are perpendicular. 


AT rigonometry and Geometry 


[a] + The slope of the given straight line 


3 


2. The slope of the required straight line 


B Iis equation is: y e x c 


эт @ 2-5) satisfies the equation, 


A-5205 x34c 


3 
7 The equation is: y ==} 


+ The slope = + and the intercepted part equals 
1 unit from the positive direction of the y-axis. 


(2e (34 (4a (Sc Ba 


[а]: cos Х=2 со5? 30° 1 
2 
А cos x= 2x (13) -1 


лох 


доз Ха2х 3-1 


2 X= 60° 


[b] ~The slope of AB = m, ==2=4 
342 


>the slope of BC = т, «2255 


3x 


m,xm,= 


3 
7. A ABC is right-angled at B 


G] 


[al @) v m (Z C) =90° 


ЈАС? = (132-0122 = 25. AC=Sem. 


(2)sinA cos В + cos Asin B 


=й 


[b] ~ Theslope=2 
‘The equation of the straight line is : y 2 X c 
277 (1 30) satisfies the equation. 

^022xl4c 


2 


2. The equation is: y 22X -2. 
ts 


fa]: 2sin30 22x d 21 [o 
stan? 60° -2tan 45" = (13) -2x151 Q 
From (1) » Q): 2. 2 sin 30° = tan? 60° –2 tan 45° 

Ib] ++ The slope of the straight li 
2 Its equation is: y=3X+e 

1 53) satisfies the equation. 


[а] 


[b] — 


msm, 
7 The two straight lines are parallel. 


Әс (3a 


(8)ь 


Be 


т (/ В) =90° 
(АВ)? = (10) - (8 = 36 
AB-6cm. 
ssim AT é 
8Y,,. 4 
(5) 0-8 E 
22002 C co! A2 2x (8) +(. 
From (1) » (2) 
ibl 
athe slope of BC =m, = 


74 


msm, 
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Bis a common point. 
^A 3B sC are collinear. 


+ sin X tan 30° = sin? 45° 
inca ey 
sink ( 15) 
EE 
4 
beme 
nmm 
+. The two straight lines are parallel. 


a] - PH » 
à е) x H 3 Y3 
»2sin30 cos 30° =2х d XT eT 
From (1) »(2): ~ sin 60° — 2 sin 30° cos 30° 
b) АВ= (6-59 «2-37 ={1+25 
26 length units 


sBC= (I~ 6 «cre =1 2541 


1 
3 


т, 


ЖОЛЫ, 


ay 
0) 


BC e (737 «C674 = [а +100 
= 2026 length units 


SCA C371 +046) =16+36 

= 2113 length units 
2 AB=AC 
2. A ABC is an isosceles triangle and its vertex is A 
Let D be the midpoint of BC (The base of A ABC) 
+(&1,5&;4)+о,- 
s AD=VQ43F 1-07 =ү25+1 


= 26 length units 
1. The length of the segment perpendicular 
to BC from A =26 length units. 


[b] >: The midpoint of AC = ( am 238) 


areas 
=(14-4) 
^ The point of intersection of the two diagonals is 


(33) 


and let D (X зу) 


236 length units +; The midpoint of AC = the midpoint of BD 
scel «ey =f 425 
= 926 length units 
»DA=VG-OF +06 -47 = P2541 
= 126 length units ADELA) 
2АВ=ВС=Ср= А 
"ABCD ie thos D шо Д 
sc Aces +С1-31={16+16. 
= 4,2 length units @e Ge (€ (Ea Be 
э›вр={(@-67+(4 +27 ={36 +36 i 
= 62 length units +{за-1—аў +(1-5Й = 5 (Squaring both sides) 
~ The area of the rhombus = + AC x BD s Qa- I+ ays 25 
"pied: @-4a+1+16-25=0 


+= 24 square units. 


Ав = G+ 3 «(4-07 =ү36 +16 
= 2^ 13 length units 


лаж -4а-8=0 
2. (a-2) (8+ 1) =0 
ТЫ: 3 tan X- 4 sin? 30° = 8 cos? 60° 


s3unx-ex(4) вн (0) 


eo BtanX=24+1 ліх 


| 
IJ 
| 
| 


AT rigonometry and Geometry 


fae 
+. The slope of the required straight line 


‘The slope of the given straight line = 


fo 
2 Mis equation is :y =52 x «c 
+ (1 22) satisfies the equation. v QsinX= 
* 2 a 
21ке 223 х= (3) -2ха? 2sinx=1 
a sinx= g х=30° 
2 The equation is : The soot AB- 3—31 
ЕНИ (| I The slope ot i 
S VEG 9760| The slope of the required straight line =~ 1 
~ Its equation is X*c 
iint "AR. 1+3 345 
the midpoint of AB = 3232 
т AB YC2- 3 +(1 +1 «3664 mitior AB (14,345) 
= (2,4) 
= 10 length units сны dede G ева 
Й . > the required straight ine passes 
~ r=} AB = S length units Ve Bde or AB 
~. The area = 3.14 x (5)? = 78.5 square units. ла4=-2+с E 
Speke mL Be ~ The equation of the required straight line is : 
y=-x+6 
^L BD=CD=6em. 
InAADC: [:] m 
s m (4 АРС) = 99* ER rs -( 2 
Е „3%У 
^ (AD)? = (107 - (6 = 64 E 
s AD=8em. [b] >: The slope of А 
2 2 x 
sin? С со C» (5) «($5) =1 the slope of BC = 
m(ZB)em(ZC) +. sinB=sinC om, xm=4x 
5 DIS с 2 A ABC is right-angled at B 
= 9:7. 
+16461 [5] 
la] © тб Үу=90° 
s P Ес НА, ve 
(а: ABM y-axis 23-х=0 SNY = (13 -(5) i 
(b) Zin A AMB : +- m (4 AMB) = 90° EYES ет 1 ss ii 
~ cos (4 BAM) = $ Gan X tan Z= E x FoI 
И mg =e aa С соз X cos Z - sin X sin Z 
+. т (2 BAC) = 36 : ОГОИ 
^ m(4 BAD) = 137424 Bobet 
[b] +> The straight line passes through the points 


(3) (BM) = 5 - 4 =9 
~ The area = 4 x8 x 6224 cm? 


a 


2 BM=3cm. 


(150) 9 +4) 
+. Its slope = $=2 


Answers of Final Examinations Ў 


- Its equatio 


в:у=-4Х+с 

5 the straight line intercepts 4 units from the 
positive рап of y-axis 

2. пз equation is: y=-4 X44 


ү 
7. The two straight lines are parallel. 
[b] : 2AB=Y3AC B a 2 Р 
Let AB 2 [3 length units 
ЗАС =2 length units У.И 
~+. ВС = 1 length units aos 


7 
3 1 
лепсе э eosC= 5 > шаС={3з 


@ (84 (S 


Ye 


tan Xtan Y= $x 3 
NERS 
(3) +(3) =! 
[b] © AB 1-35 +(5-3Ў7 24 +4 
= 292 length units 


ors 


length units 


зАС= 01-37-37 = 7440 


= 2 length units 


2 sin? X + соз? 


эвс={п-7+(3-5ў 


^ BC2AC 

2. A ABC is an isosceles triangle 
АВ? = (2) = 8 

(BCP + (AC) = (2+2=8 
2 (АВ) 


(BC) + (AC 


2 ДАВС is a right-angled triangle at С 


^ Xe 4s? 


ts equation is: y=2X+e 
2 (1 20) satisfies the equation. 


0=2х1+с -2 


The equation is : y=2 X. 


ГАВ=АС,АІ ВС 
2 BD=CD=6em. 
т (/ ADB) =90° 


© зїп (90° - 
7. sin (90* - В 


[b] 1] +: The midpoint of AC ( B a ) 
=(1 +0) 
~ The point of intersection of the diagonals 
2050 
[B] Let Dy) 
(190) „(= ux 2e) 


fa] - 


[b] +> The straight line passes through (2 »0) »(0 »4) 
4-0 


ls slope 

2. dis equation i 

эс the straight line intercepts 4 units from the 
positive рап of y-axis 

-2х+4 


из equation is : 


121 


Trigonometry апа Geometry 


uth Sinai 


(Ga (Eb (Ee (9d Sa E 
la] cos 60°= 4 [o] 
» cos? 30° — sin? 30 io 


From (1) » 2): 2. cos 60° = cos? 30" — 
[b] Le B X зу) 


sd »-3 2 (48% 


В(-2,-3) 


[a] +> The slope of the straight line = 


^. Is equation is: y=3X+e 


1 53) satisfies the equation. 


=3х1+с 
2. The equation is 
(Ы 2 ABeYü- 37 «G-3» 244 
= 2472 length units 
эвс={п-17+(3-57={4 
= 2 length units 


AC == 3) «G 73) = 74 = 2 length units 
+. BC=AC 


2. A ABC is an isosceles triangle. 


[a] >> The slope of the straight line = tan 45° = 1 


2. Its equation is y 2 X c 


эу (72 53) satisfies the equation. 
32-24c need 


7. The equation is : y=X+5 


[a] ~ The slope ofthe straight line is 2 and it intersects 
5 units from the positive part of the y-axis 
2 е equation is: y=2.X45 
0): т(2 В) =90°  ssnc-d-i 
sm. С) =30° 


[E] sin? C+ cos! С = зіп? 30° + cos? 30° 


Ge е (3a We (sa (8 
[a] 2 cos 60° = 4 
aea - iua (I 

=2xł- [7] 


From (1) (2): -. cos 60° = 2 cos? 30° - 1 
[b] © ABe C4 - D +(2 * 27 2125 16. 
= {41 length units 
эвС={п +4 «(6-27 ={25+16 
= 41 length units 
sAC e Yü- D^ +6 +27 ={64 


= 8 length units 
АВ=ВС 
+. A ABC is an isosceles triangle. 


++ The slope of the straight line = 2 and it cuts 7 
units from the po: 


2 Ns equation is : 
СЫС) m (Z B) = 90* 

+. (AB)? = 10) - (8° = 36 
ABs6cm. 
[Ё)зи?А+ co (28) +(5 


2. The slope of the required straight line = 3 
7. Mts equation is: y=3X+e 


3% (152) satisfies the equation, 


+ The slope of the straight line = 1-2 


ы 


у. lis equation is : y= ixe 
277 (4 02) satisfies the equation. 
EEE ETET лс=0 


^. The equation is у= 1х 


tz tan X = 4 cos 60° sin 30° 


r мА =үст=37 +010716 +9 
= 5 length units 


sMB=VE1+ 4) +(2-6) =] 9+ 16 


=5 length units 
and MC e [C 1-29 +24 2 ={9 +16. 
= 5 length units 
^ MA- MB = MC 


sunxsaxlxd 
stan X= 1 exes 
[b] © AB =E 3-2 (0-4) =ү25+16 
= Гаеп units 

эвс= [732+ (5-07 =ү16+25 
= 41 length units 

sAC= 7-29 +54) ed 8181 
= 82 length units 

+. (AC) = (AB) + (BC)? 

2 A ABC is a right-angled triangle at B. 


sits area = $ x41 x fai =20 4 square unit. 


u 


7. A s B and C lie on the circle M [а] >> The slope of the straight line 2 and it intercepts 
(8) The circumference of the circle = 2 x 3.14 x 5 ‘units from the positive part of the y-axis 
314 length units, |“ MS equation is: y= 2247 
[b] : m(Z B) = 90" 
+. (AB)? = (013) - (5) = 144 
u ЛАВ s 12cm. 
Gb (Ec a Be So wal +T AcosC+cosAsnC 
etx ty 12 x р =! 
[:] 13 * 73 713 
(a) sinso = 1 [n] 
12 sin 30 cos 30° an tita 2 D сезй 1-37 «5 Going bo sides) 
a (X42) 40-3) 225 
E @| лх?ї+4х+4+16-25=0 
From (1) » (2): X'e4x-520 (Х+5)(Х-1)=0 
^. sin 60° = 2 sin 30° cos 30° tan 45° AX--5 or X=] 


E 


AT rigonometry and Geometry 


Ib): LL, 
n 


nmm 


= tan 45° ^A-kedlzd 


fb) - 


+ A ABC is a right-angled triangle at B. 


С] 
la] [20207307 5 (Squaring both sides) 
(042) (7-3) = 25 
?+4а+4+16-25=0 

sa 44a-5=0 ^ (а+5)(а-1)=0 


-5 or a=1 


Ib) 


som. В) =90° 


^ (ACY = (3) + (4 = 25 А 


АС=5ст. 


in A cos C + cos A sin С 
КОРУ 


Е 


lalLetA-x* » B=2x° 


fb): 


^n X42X=90" 2 3X=90° 

2 X=30° i 0° > B=60° 

^. sin А + соз B = sin 30° + cos 60° 
Кр 


etetes 


Br F 
i. 1 (Multiplying by 2) 
nXey22 
^. The slope - - 1 


»the intercepted part = 2 units from the positive 
part of y-axis. 


ы 


TM 

лу=-9 

Sa 2х+9=-6 
A x=-15 


“The slope of the given straight line = = 


зэ-5=зрк3+с 


7. The equation is : y == 


